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m no ft 

5 miftm 

SlWt^-Ifif (GPR4 0) $.tzU ; t<Dt&, ^GPR40S:3- 
4 0 <7Dffli£fCi9-f 5, 

i 10 

^— Hfi©£> 5 ^>#< fi&& LTV N -5 guanine nucleotide-binding protein ( 

G^e^* : a^^-lr7 e ^-^eK^>5v^li7[p]flIl:iiM^•t7 B ^-^e 

fC ( 7 TMR) 

25 T^-gSff, i|#(C^GMe®*^I/-fe7 o ^-Se«<!:O^#^0Jib^1- 
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X hftfrr>X\<^i.^\><0&£\\ 

ifi¥» ^#rt-C»aUTV^a^7-S:#*f1-e#aiUT, cDNA£>IE?<J 
cDNAOHf>tE^W J Expressed Sequence Tag (EST) i ITr-^^-^ 

t hfc3fctf>GPR4 0^7 ^/g&2?iJ:*3J:lH:;tx£ = - Kt5DNA^^ 
(WO 2 0 0 0-2 2 1 2 9#*5cfctfB i o c h em Bioph 
ys Res Commun. 1 9 9 7, Oct 20 ; 2 3 9 (2) : 54 
3-54 7). 

t ht*J3fee>GPR4 (XDVtf^ b'mnttj&xhzztaim&ztix^ 

£ (WOO 2/0 5 7 7 8 3f) , 



WO 03/068959 



3 



PCT/JP03/01483 



» ■ 



WO 03/068959 PCT/JP03/01483 

4 

^tlhom^m itlf+ZtfVXt ^#7- K (DNA, RNA&itf^ti 
i^©GPR4 0£ = - Ki"5DNA^r^ n — s * £ (dgfe 

jH^^yt^-r^f-y^ k#gpr4 0 izm&i- z> z. t iz & q mifeft c a 2+ 

*£±#M8 £tfc AMP£/S»flJjWg:: 5 r «b % M^^^M I N 6 mm** 

^(D^o-^v^m^imi-^^t^^ihLtLo thGPR4o^c 

C^^KfC^1-5^/^D-^^*5 < tU?-7«7^GPR4 0fC*f1"5 s i 
(1 ) SE?'J#^ : 1 v mm^- : 3, §a?iJ#-*r : 1 7 *fcliEJIJ#-§- : 2 9T* 
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* 

( 2 ) iajij#-§- : i * tcm&m^ • zx-^zmt*; mm t 1 1 < 

(4) 'EW#*: 1 7-C*$*L5T5/»E?iJ**e>^5G^^^R*ftS^ 
^ 10 (5) E?IJ## : 2 9-t*^$*l5T^ /BfcE^feft5G*;"**ffcfeftpi' 

■fc 7" * - * 9 K & ft tt* (om., 

(6) ±15 (1) le^^G^^^^^^MHrT'^-^V/^KO^^T 0 

(7) ±15 (l) !2t©G ^ I i^t/^ - ^ y/^ f 3- Kf 

(8) ±15 (3) E*t<DG*:"<*K#«SMr:f*-*V/<*ff£ = - K1" 

(9) ±15 (4) C<|fe«Z)G^W^If*«:S!U"fe^-^^^ffS:3-Ki- 

) 20 do) ±ie (5) &m<DG?>/*?W&®:Mi>'-tyfi"-*^'<?'R&= 1 - K 

tSDNA, 

(11) iS?IJ#"§- : 2 * fcl4EJ»]#£- : 4 T*3? £ *l5&gffi?ij7!>> e> * 5 D N A , 
(1 2) E?iJ#-*§-: 1 8-C*£ft*ittSEyiJ>&»e>fc$DNA, 
(1 3) 1E?IJ#^-: 3 0-e*^*t5JfiSE?'J*»e>*5DNA, 
25 (14) ±15 (7) mm,<Dtf])3Z? 

(i 5) ±15 (14) tmom&z^? t-X'itmfc&zttwtwfe&ft. 

(16) ±15 (1 5) Ef^ft&&ft£igflU ±12 (1) C*©G^^ 
* u-tr T 6 ^ - ^ >v< * ff£ £ tt*0**ftJ** L«> 5 £ t £ 1" 

5 ±15 (1) &ft<DGfi*/<?%^Mi'±7fi-fi>''*?$t*ti\* ; Z<nl&<n 
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(l 7) ±E (1) I2$^G*>v^jr&&l!^ir7V--* ^^Rt> t<te 
±15 (6) EiJO$|5^7 P ^K*fc{i-?:^S:MtT^-5Em, 

(18) ±15 (7) §E$cO#y*? ^^KS:**LT«SBE|| % 

(19) ±12 (7) IE$^#y*?u*^K£^LT&S^Brli, 

(2 0) ±12 (1) E^G^W^SC^S® Mr L<li 
±12 (6) RMLiDto&^Th-ttitZtDmztti-SVLfc 

(2 1) ±12 (l) IB«©G^^^@*SMl^-fe7'^-^WN^ffOC^S8 
^T"^ 1 K*fc«-t©ttS:WttS*/^ °— ^^T-ifo-5±l2 (2 0) 12^ 

(2 2) IE?iJ#^-: 3 SX-mfrZtlZ^-zf'? F3i1ti**<om$:mffi1-2>*; ? 
D-^Hft#T?«fc6±E (2 0) Ett^JKfr, 

(2 3) ±12 (l) iat©G^^^J(*SSHr^- *>s<*R<Oi'yi-- 

/ufem&^m&itts^fttiifcvhzjiu (20) e*r©sm*:, 
(2 4) ±i2 (20) tRWLomft&tt ft zn&m. 

(2 5) ±12 (2 0) Ef^ft#£^WLT&5III^ 

(2 6) ±i2 (7) tiM<Dtfy**i'*7b'bnmtoft&m&wttft j t<o- 

(2 7) ±12 (2 6) tiMntfVXfi'Jrf-F&'&GLTftZ&mms 

(2 8) ±12 (2 6) EStO^y*;? WK^tLT^Sil, 

(2 9) ±12 (7) E*W>#-!J** blZZtfZ s i RNA, 

(3 0) mm^r : 3 4"Cit*?$tL5«SaE?«J^b*S-fe^*iE3?iJ#-^ : 

3 5v&t>£ti6&mmM*bt£ZT^'ti'xmvmj$.£ti5 s i rnat- 

£>5±I2 (2 9) |2®Os i RNA, 

(3 1) J£?iJ#-^ : 3 6-C**>$n5ttSE?!l*»e>*5-fe^«iE?lJ#-Ji- : 
3 7-C^fe$ix5^SE»e>^5T^-fe^^^'Cfi|^$tL5 s i RN AT 
&5±!2 (2 9) Et<9 s i RNA, 

(3 2) ±E (2 9) ESfeOs i RNA&ttLXttZ&mm, 
(3 3) ±12 (2 9) eZMOs iRNA^tLT^5EI, 
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(34) E?lJ## : 1 , ®&m^ : 3 , Sd?lJ#-§- : 5 % I£JiJ#^- : 1 7 

(35) E?iJ#^- : 1 , E^J## : 3 , : 5 x E$l## : 1 7 tit it 
E7«#* : 2 9T?££ft<5T5 /&E^ifl-fcL<fi|SJttt{CEI--©7$y' 
»E?»J*££-*"5 G * If Mr 7°*-^ 1"<9 ff t> L < f*tO$&# 

top**, Hism, rnmmt. mit*&* 

(3 6) SM* : 1 s IE?iJ## : 3 , IB?IJ## : 5 % E?lj## : 1 7 * til* 

: 2 9-e*$*iS7$ j^mntn-h t< teUffftt-isj-^r ^ / 

(37) S£?iJ#-§- : 1 x E?IJ## : 3 , E?'J#-§- : 5 , EJ'J#-§- : 1 7 Sfcfi 

(3 8) E79#*: 1, ETOft-*: 3, E?'J#^-: 5, E?<J#-S§- : 1 7£fcfi 
E^Jft* : 2 9T^$n6T5:y^E^Ji:l^- 1 bL<^IIS^{c:|^-OT^ / 
&E#l 5 G 9 Jf M£ fc'tt-t 

(3 9). ETMt* : 1 > E?U#* : 3 , K?iJ## : 5 „ E?!l## : 1.7* fcfi 

mmzs^-rz g * y^if i/t^-^>^ jf * fctt-eott^ 
tizmfcffi. mmtmm. *-h-*>* % tv-k-^, it^attwgw*, n 
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(4 0) E?'J#^ : 1 , mm^r : 3, E7!»# : 5, E?«J## : 17Sfctt 
E?'J#^- : 2 9r^$tt^T^y^IB?iJ(i:l^- , bL<^®^(C|^-07^y 

4 

(4 1) E?'J#^: l s mm^: 3, E^J## : 5, E3«#;: 1 7 tit it 
E?iJ#-^ : 2 9T?S$*l<57*$/SEE?!l£IBJ-t> t < fiHK#JKIs!-©T 5 / 

(4 2) E?!l#*: 1. E?'J##: 3, E?'J#^ : 5, E?iJ#^ : 17Sfcli 
E^J#-^: 2 9-C^$il,STSySfeEJiJ£l^-fc L<«HffWlC|^— 07 

■t 

iSifiltlE, SiJhJBE, rW, D JISAfiSffi. 

(4 3) EJ"J#^ : 1 „ E^'J#^ : 3, EJ'J#-5§" : 5, E?IJ## : 1 7 ttzl* 
2 9-C^$tL5T^y^E?iJ<tl^-fcL<lillir6t)^lR|-OT^/ 

if^i^ £jma* §8«s, mmmt. 

m<\&Sk* raw**, mm. mrnstm, t&itmm. matm, nm. yy* 
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(44) E?iJ#^ : 1 > : 3 ^ EW#* : 5 , I£?IJ#4§- : 1 7 Sfcfi 

(4 5) K?lJ#-5§-: 1, mm^-: 3, E?IJ#-^: 5, ffi?iJ#-5§- : 1 7*fe(i 

(4 6) E?iJ#^: 1, E7«#*: 3, E?)J#* : 5, I2?'J#^ : HSfcfi 
15 E3W*: 2 9T*$n5T5 y^EJ'JtH-t L<f±HK61J^I^— tf>7 S / 

mm7il&tti-ZG*ys<?W&®mi'*7*-*y'<?W&izit%<o&ft^ 

) 20 (4 7) E?iJ#-§-: 1, E?'J#-£: 3, E?iJ#-5§- : 5. E?'J## : 1 7*fcli 

E#l##: 2 9"e*$ii5T$yKE?!l^ra-fcL<«cllKWK:PI-©r5>'. 
»E^J*$*1-5G^>/"«^jr*S:SiU'-fe^-^^^K*fctt-t<o||J^ 

25 iWiiiiiE, 21i^ t .f&hlS^ SMUEE* ttJR*!tt#&MtS« WftftttM, 

(48) ( 1 ) mm^- : 1 , E£IS* : 3 , ETA** : 5 % K?iJ#-5§- : 1 7 
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(49) ( 1 ) 1 % E?<J#^§- : 3 , E?"J#-^ : 5 % E?'J#-*f- : 1 7 

K£fcfi-ttf>£:i3J:tf (2) /iiJWfifc^fctt-twJfiSr^rs C <!: Z&mt-TZ 

(5 0) ±15 (4 8) SStt©^^y-=^^jfe*fctt±IE (4 9) fE$c£>* 
^ y-^^i/ffi^r^ h^V^T#e>tt?-5> JIiJfcifc*fctt*<DiS£E?!l#^: 
1, E?!l#-£: 3, K?"J#-S§-: 5, E?0## : 1 7 £fcfigEJiJ#-*§- : 2 9T'^ 

G 9 & K u-ir 7 s 9 -9 6 Jf* fc 14* o& £ ott^H4«r £fc $ * 5 <b£fc 

(5 1) T=f=* !>-C;fc5±iB (50) SE<ft©fb£'<fo*fc»4-fc0>8L 
(5 2) TW^^Ts hT-fc5±!5 (50) IB*©fb£'ttSfctt J t<04iL 
(5 3) ±15 (50) IE*^<b£4&t^»4*<0£fc£^LTfcSE3IS» 
(5 4) MtoiM:fctt*0>1*fcEyiJ#*: 1, EJ'J## : 3, E?'J#^§- : 5, 
mm% : 1 7 £ fc f4EJiJ#-S§- : 2 9 -?J*fc>£;ft6T 5: /mint ffl-b U< 

ttH»WfcRi-©r$yg?E?iJ*^i-<5G9eft*«:a!W'-fe^-9eir* 
(5 5) ±15 (5 1) f2ife©r=f=^ hZttLxttzmm. 

(5 6) EJIJ## : 1 , : 3 % E7!l#* : 5 , E?iJ#* : 1 7 ifcli 

EJ'J#^- : 2 9mb£ftS7S/IfcE^J£l^— fcL<^4IISrftteH--©7^ 
/ &E?'J £ -£#1- 5 G 9 6 Sf*&M 7* * - 9 6 IC * f4 -t o& (c *tr 5 T 
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jt&&. rnmmt. trnk^ftsfctteis^s 

5 (57) ge?iJ#-§- : 1 , EJIJ#-^ : 3 , mm^r : 5 , E?IJ## : 1 7 *fc«t 

/ mtm Zttir Z> G 3 6 u-fc ^ -3 6 SC * fi* -f 5 T 

(5 8) BE?iJ#-§-: 1; BB?«J## : 3, E?«J## : 5, E?>J## : 17|fcli 

=r=i^ h l x ta z m 0 mmmn, 

(5 9) ±15 (5 2) IE«ctf>7 hSr^tfLTftSEK, 

(6 0) iS?iJ#-^ : 1 ^ EJ'J#-S§- : 3, ETU** : 5 , iE?U#* : 1 7 Sfctt 

/ »E^J* ^ *1" 5 G 3 6 Jf ^ ^ - 3 6 « * tt* ©*tci*t1- S T 

hS:^*LT45K«l, MjfciK, 2£!iff£#r iSik^, ffiriUE, 

if »s*itt?ff3fii, mmm&mmm. m> w y ^s^ttt 

(61) K?!l#-§- : 1 , E?iJ#-?§- : 3 % E?lJ## : 5 , BE3?lJ#-§- : 1 7 *fcf* 
E?iJ#-J§- : 2 9^&$ft37 5/g^^J*ra-t>L<l±0l«WK:FI-<07Sy' 
&E?!l &-£*Tf 5 G 9 W K Hr ^ - * ^ Jf * tt* <D 

25 <k 1"$ £#G * ys<fg&'&M Hr i"** 3©*5i*«raE<b 

(6 2) E?U#-* : 1 , E^Jft* : 3, g^'J#-*§- : 5 % E?fl#* : 1 7 
. E^JS* : 2 9T*S;ft.57$ /8ffia?iJ£l51-fc L< ttHfCWl£|§J— 07 5 / 
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(6 3) ±|E (6 1) &®<DX? }) -~>?jjfeiitite±.& (6 2) ffiS&O* 
: 5 % ga?ij#-^- : 1 7 * fc«E?'J#f - : 2 9 V$t £ M T x J t m 

(6 4) ±12 (6 1) &m<DX? y-^V^fe$^«±E (6 2) 12^0* 
? y—=. % s?m*y h&m^X&btii Z&Wtt : l \ EJ'J#-^: 3, E?>J 
#* : 5 % E?iJ#-£" : 1 7 * fcttE^O** 2 9 X& $ tl« T ^ / ^E?iJ £ IrI 

(6 5) ±12 (6 1) y-=^2rft£fctt±IE (6 2) fE<fcfl>* 

* y-^^jB** h«rfflv>r#e>tt5 5ia?ij##: i> mm*-. 3, ih^u 

: 5 „ E?!l*# : 1 7 * fcttE^** : 2 9 T ^ J W&M t m 

( 6 6) gSJiJ#-§- : 1 % mm^r : 3, KJiJ#-5§- : 5, K?iJ#-5§- : 1 7 $.tzl* 

E?»J#-g-: 2 9"C**n5r$yifeE?i|i'is]-tu<*illKW»wi^-<z>r$y 

(6 7) EJ'J##-: 1,'EW#*: 3, E»«t: 5, EH#* : H^fcli 
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(Di&zt^Lxtezmfcm. Mmm^. t->k—>^» 
& mm, ftjRflUk jt<fett«*, *^A*fette*w»# 

(6 8) ISfl«: Is IE?'J#^: 3, E*J#* : 5, E3RI## : 1 7*fctt 

(6 9) E?>Jft-i§- : 1> I2?'J## : 3, EJiJ## : 5, EM#^" : 17*tli 
E?'J#* : 2 9T?*£ix5T$/'lfcE3&J£ra- 1 l> L< teHTOJKHO-OT 5 / 

(7 0) E?iJ## : 1 , E?IJ## : 3, E^J#-§- : 5, E?iJ## : 17 4fctt 
E^J#-§" : 2 9-C*$tl5r $y»E?>JtlRl- 1 {>U<liliatttwP-©T$>' 

Offi*-t^TLT*5«5», iliiki, 2S!«M*§, <6jfiL»^ ffijfoJE, t££#3 

(71) tt9Mb£-4b&Eft#-g- : 1 , Efll*-* : 3 „ E?iJ#* : 5 % E*iJ#* 
: 1 7*fcttE?lJ#-J§- : 2 9 V&ZtlZ T I J mint L < fiUff^lC 
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(7 2) ,±ie (7 1) Eic<0fc£#&T*#ib;ft5y#^K\ 

(73) ( 1 ) : 1 , iE?iJ#-^ : 3 , : 5 , iB?iJ#^- : 1 7 

KSfcfi^J&fcitf (2) ©HIM^fcft^o^fefi^Hr^-Se 

better i"? =r~* h<Dx? y-->y%m y 

it©m nr ^ - s & % % tz it* <om. t mttrnt. tz \tt <d& t <om&& z mt 
ZTtzmmztitzitsyottzizzom.*, t^^^-iet, zouft^y 
r h'ztzte^cDmc&mzittzm^iotfz, (Dmm^ntzmm^tz^<D 

tz \%®& u±7>?-W&n'£tzl**:<Di&t mj&&$. tzltt<Dm. b CDfe^te 

zmkis^%^£fttzit&miztz\-tz:<Dm.b. ®i'±y?-m&'g, ^<o^ 

#^7?-b°titzteZofetofe&mzmj£1-ZZb&¥fmbi-Z>Ji& (73) 

(75) (i) ®w&£fttzmffimtitztez<Dm%tzn®&u±7?--wBw 
%tz\*z<Dm.k mifi&t. tz it z om. t (d^^ mt $ -£ 5 mm <* ink \t%m 

m*mttzWi%b, (2) &mit&ito&£xf®mwiZhtzmtt$t$tzi*z<D& 
^tzitmn^y^-mBw^tzit^co^bmwj^tz^o^b^m^^ 

tz ft* <d&$. tz\-z®%% i/t -m & nt. tz fi-t ox* b jnmmti tz <r>& b 
<D'&&'& % mt z -fr 6 mm zfttzit&m -^tz^^b, m^-tyf-msn 
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±te (73) bm<dx? v-=->?%m, 
(7 6) (i) ®mffi®*fc&%vm£tz\$®&i'±7f-w&n-£tztez<7) 

2 ) t&.mt&®& x xxDmrn^t. tz \tz<o&t. tz Mr -s & ir * ^ 
io -rz>z.tzwmti-z>±m (7 3) m$.<D*? 

(77) ( 1 ) BB?iJ## : 1 , ffi?iJ#^- : 3 , mm^r : 5 , IE?iJ#-?§- : 1 7 
IZtzitmm-%- : 2 9 T'^b $ tl 5 T ^ / ^SE JiJ <t PI— 1> L< fi KPJ— 

15 ft * tt* t mm^t. tz »4* (DM. t <D&G&Zmt $ * 6 14* 

(7 8) ±|E (7 3) fEfctf)** y--V^*&*^f4±l2 (7 7) fE^CD* 
^ y— n>-^ffldry hSrfflV>-r#e>tL5 5> S£?'J#-^: U JE?IJ#* : 3, IE 
20 : 5 , iE?"J## : 1 7 * fcf4E*J#* : 29TStfc>$;fX5T5:y ^8E?iJ 

s&sf*fcf4*<£:!fi»c*fri-57=^.x k 

(7 9) ±15 (7 3) f5ft<0*^ y-=y^&4fc»4±C (7 7) fEf-O* 
25 ?IJ#"^ : 5 % E?'J#-*§- : 17t IZf&EMtt : 29T*ilfr£tl57^/ &SB?iJ 

(8 0) ±15 (7 8) «E«^7=*=;* h*"£WLTfc*EI!g. 
(8 1) ±15 (7 9) IE«W>7 h*^*UT*5 
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ft Id pq - <D T % J &E?iJ * "a" ^1" 3 G W S K*ftS! u-fc 7" * - £ SC£ tt 

#>m&tf*y b\z8&1-&£?fc&W.Ztifcik&fyX-h5±& (74) ~ 
(7 6) IE«(0^^y-=>^j£, 

(8 3) E3*J## : Is BE?IJ## : 3, Eft** : 5, E?iJ## : 1 7*fc(i 

tzftMb-i-z, ®f&mmmm%im. ®mmm. wmmmw. trh-tsx* r 
okmmmw, mmm, itm&ms mmmt. Mt&m&s m<t*tk 

<5M & im&nm*itti®iem* mmstm, 2mmmms &skmm, 

(8 4) IE?'J#*: 1, IfiJiJ#^-: 3 N Eft**: 5, IEft#* : 1 7 4fcf± 

Eft**: 2 9T^$nsr^/^I2?iJ<!:lRl- 1 bt<«ll^{c:|^-OT5 

y»E^jsr"^*i-5GaeR*as^-fe^-«eff*fc*±-tott[*ffi^5w 
<»r$r#mt-r^, mrnmmms trv-^*. t->k— $fm??§ 
tt#s»s, altera* tf^^ffiRs, siiijfiLS, tt^sgptw, 

(8 5) Eft**: 1, Eft**: 3, Eft** : 5, Eft**: 1 7*fcl± 

Eft** : 2 9x&fr£ti%T $ s®&mkm-i>L< &mnmz!5\-<D7 $ 
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t*fi'$.ti-z>s mm. m%fa.&. 2$im%ffi, i&Mm, Msks.. mmm\± 
%.t(om£m&fflfeirz>^ t&!&mk-fz>±m (8 3) ~ (8 5) mmwm 

) io 

(8 7) (i) ®&®2titzmm&izrzi*%<D&$tzte®&u±7?~m&w 

£ -ZtzmG bs ( 2 ) ct tKD*Is$ $ ftfcJJgflfi&afc fete-?; GDi££ li(Df£ 

^ b'&tzi*z<Dm.b<D&&m&m7£Tz z b&w®btz±m (8 3) ~ (8 

5) lEHfeO^^ffi, 

; 20 (8 8) (i) ®«s$$n^i^*yttt^^«ytf±©^U"fe7 p ^-seif 

m*£ittzm&b, (2) #^ctt>*®^I§E^n^Jli»*fc(^O^syt(i 

irzmmztzi**(Dmjfcmmfrb<D'&£M;$:m7£tzzb z&mb-tziM ( 

8 3) ~ (8 5) IBicO?t^j£, 

(8 9) (1) ©^^^^^^^^©^^^-^^^^^^(T) 
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l\b*¥?mt-f?>±fi (8 3) ~ (8 5) lEit^aB^fe, 
(9 0) S£^iJ##: 1, f^iJ#-§-: 3, ffi?ij#^§- : 5, gE3W§- : 17jf;li 

i&mm. ®shm&Tm, ®m0%&m&mmi£tite©mm. amis, zwmw. 

K 

■ 

(91) SEJ»i#f - : 1 , IB3?'J#^ : 3 % IE?iJ#-S§- : 5 % ffi?iJ#-S§- : 17|tli 

MA&s temmms &8m&. m^m, -w^m, vomit* 

m&Tm. ©mpmrnmrnttcizmm, mmskm, 2mm%m. i&skmm. 
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(92) ( 1 ) 0)g^lJ#-§- : K IE?lJ## : 3 % IE?iJ#-§- : 5 % : 1 

-©7 $ / mia^'J 5 G 3 & fC#&^ Mr 7 s * -g S fC(c*H" 5 T 
* h£fcf27 K $.tHZ (*5«tt>*) ©E?iJ#-^: 1, BB?iJ##: 3, 

ie^j#^- : 5 % : l 7 £ fcl2gE?iJ#-S§- : 2 9T*3l;b£;il6T ^ /g£IE 

(2) (Dm-mmmmmm, ®mmm. mini, *v-y*. t^k-^*, 

&J*£&> MS5^, MS^k, jh&ttMk «Wfc*A*fctteit¥ 

&mm-£tzi$mm. mm&fc. 2mm%m. m&m* mitm. mmm&n 

» 

(9 3) ±f5 (1) fBftOG^^^K^S^-fe^-^^^SC^a-K 

t5^3l5ttODNA*fctt*©a5l|DNA«:tt5*l: hP^?Ltb#J> 
(9 4) #fc Nitffttt4&;o5^tt«rtrefcS±IE (93) 3Zm<OW)V>l. 
(9 5) ^ytiW7!>7Sf:lj:7^ hT-fc^±f2 ( 9 4 ) -IBttOlbfc. 
(9 6) ±15 (1) IE*©G^Vx^K*aa!U-fe^-^>/^Jt«r3-K 

.15 (96) fB«eoJBE<*3HBJ8S % 

(9 8) ^^--f ^vjstt-c*)5±g5 (9 6) &m<nm&mm. 

(99) #t hm%mwyv&mvovfoz>±.sd. oe) ia«<&K#s»ji& % 

(10 0) ^yfllWWO^tfcSilE (9 9) IE*<PK#IIM&, 
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* 

(10 1) ±|S (1) IE*0G*W^K#&SMr^--*v/-?^S££:3- 
(1 0 2) f^DNA^^/K-^-jt^^^Ai-Sr <b Id £ D ?FStefc £ *K 

is (loi) sB«©*t hmmm, 

(10 3) #fc Mfta»l«5^yy*»lfe-C*>5±SE (10 1) m®<D&t hug 

(1 0 4) ' y^ttftttas-?- 3 ±IE (10 3) f2*0#fc >i#?Lft^ 
(105) ±IE (102) E*©IM&^ tt*Wfc£4fc£|£4U UsK-^-Jt 
e-?o»5l«:tfka-f5wi«:«M»fc-t--5±E (l) IE*© G * >v< ^ ST#8:SJ 

(10 6) ( 1 ) SE?IJ#-t : 1 . iS^U*-©- : 3 , E?'J#-^ : 5 , iH^"J§-§- : 1 
7 * fcttE?iJ#* : 2 9 V&t> £ ftS T ^ / R£?IJ £ m~ t U < ttUffttKHg 

* 

^ K*fct4-t©ifi*5J:t; (2) jc-r^f-y^ K&ffli^SC b&GWLb't ZEUs 

(10 7) (1) I2?iJ#-J§- : 1 , iejij#^- : 3, Efl|#-I§- : 5 S E?iJ#-§- : 1 
7 * fcttE^JSf 1 : 2 9 V&t> £tl/<5T ^ / &gS?iJ £ fS]- L < itmW^m 

(1 0 8) ±IE (1 0 6) mm<DX? =^^»4fctt±IB (10 7) IB 
: 1 s i2?'J## : 3, : 5 % IE?IJ## : 1 7 $ f*gE?lJ#4§- ; 2 9t* 
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ft 

(1 o 9) 7=*="* HT?fc5±IE (10 8) ffifcfcfl^fltefctt-tott, . 
(1 1 0) hT*fe5±f2 (1 0 8) I2*^fc^* fctt^ (7>tt, 

(1 1 1) ±15 (10 8) E*©fc^*fctt*0*&£ffLTfc5E3& 
5 (112) ai^af-y^ K : 1, SB?'J#^ : 3 , JB3?iJ#-§- : 5, IE 



10 (1 1 3) ±15 (1 0 9) S2*fe07=*-* h&-£#LTft5 

(1 1 4) ±15 (1 1 0) n.m<Z>T>?=f-X hZttLXttZ 

(115) ( 1 ) E#l#^ : 1 , SB mtt : 3 , &?iJ#-§- : 5 % E?«J#* : 1 

7i£tzitmm^r : 2 9xm&&tiz>T$ ;&tmmtm-i> L<»jufWfc:w 

15 ^ k 4 fcii^e ©toitf (2) (D^afvr KSfciid^Mry^-sssc 

(116) (1) (D««$ti/ii^ = f-/W K*fcMt@ttHr^-B6JtS 

££#&t1-5±fE (115) 



WO 03/068959 PCT/JP03/01483 

22 

(117) (i) ®mmztifc=.'(=v/'( h-ztzit®® u±?? 

io ottJWiH»^oe**«:«^5ra:«r»«ii-S±tt (115) f2«tf>* ' 

*y-=v^#«k 

(118) (l) (Dac^n-y-y^ K*fcfi©Kw-fe^-«eft*fctt*oai 
-«e**^*+5»tt*fctt*©ttl«B^lc*ttS*fc»^i, (2) K 

C a 2 + i£g±#?§tt2 fcfclMrt c AM P £j8»iW»te£SJ£1-* ^ <t 
»t-t-S±IE (1 1 5) K*<&** y-^^Su 
20 (119) ( 1 ) : 1 , 8B?»J#-§- : 3 J IE?lJ## : 5 , IB?'J#-§- : 1 < ) 

f- K* fctt-t J: (2) K*fctt@tt^-fe^— Sfiff 

(12 0) ±15 (1 1 5) y— s^*jSfe*fctt±IE (119) 12 

3 „ IE?iJ#-§- : 5 , E?iJ#-£- : 1 7 t.1Z\*Et&\&^ : 2 9 T*$^$n57 5 7 
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(12 1) ±12 (115) Uffi(DX? y-=V^&^yc«±l5 (119) 15 

5 3 % E?'J#-§" : 5 , E?'J#-§" : 17J fc (iE?iJ#-§- : 2 9 T^fc 7 5:/ 

u± 7? -g 6 fC£ fi^ <D^Mi~ 5 T > * h , 
(1 2 2) ±15 (1 2 0) fS*^X=f-* hSr^LT^SE^, 
(12 3) ±15 (12 1) EicOT>^^^ hZ<a%LXtj:Z>mm, 
10 (12 4) fWb£«^ EJ'J#-*§- : 1 > : 3 , E?iJ#-*§- : 5 , S5^J 

: 1 7 * fcttE?lJ#-§- : 2 9 T'^^> T 5 y ®>E?'J <t I^- 1 L < (i^ 

^(ci^-or s / i&E?'J£^r-r 5 Ggsic«:^ m?:/* tut 

15 ) ~ (i 1 8) ism^*^ v--^s%m. 

(12 5) PtfLibtl^t-C, 

( i ) : i % : 3 % mm^- • 5 % mm%- .• 1 7 

?|J## : 2 9 T*^^tl5T^ /^SEJiJtl^-t U< ttHjf&fclRl-OT 5 / ^ 

20 ^K*fcf±-tOtt, 

( 2 ) IE?iJ#-5§- : 1 s E?J#-£ : 3 „ E*>J#-£ 15, E?lJ## : 17jfc fiE 

25 (3) SE?iJ#-^ : 1 , SE?'J#^- : 3, E7»J#* : 5> Efll#* : 1 7 SfcfiE 

ft 

* 

(4) E?iJ#-£: U E#l#*: 3, E^JS* : 5, IE?iJ#-5y : 1 7*fcfiE 
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« 

(12 6) PiH»lC*fLT, 

( 1 ) iB?tf## : 1 » : 3 „ E?'J#-§- : 5 % E?iJ#-^ : 1 7 *fcfiE 
E?'J 6 G * g&'&m Hr 7 s * - * V K t> L < ft ^ ©ffi^^ 

(2) K?'J#-5§- : 1 , E7!l## : 3, E#l#* : 5, IB?iJ#-*§- : 1 7 £/cf3E 
?!!#-§-: 2 9T^$tl5T'^/KiE^J<!:lRl-'bL<li|ISr6*J{C|^— 

(3) Efll#* : 1 % : 3, E#l#* : 5, EJ'J#^- : 1 7 SfcttE 

»E?9S:^*-i-5Gaejt*!a:aw"fe7'^-aesr^»"f57'=f=^ k 

> 

(4) E2RI#^ : 1 % : 3, UJm^ : 5, EJiJ## : 1 7 *fc|iE 
?>J#*: 2 9-C«$n5T5V»E^li:ra-'b L<ttH«Wlc|BJ-OT$/» 
EW«r^**#"S G * * If* fcfi-?:tf>|F|5#^:/ 

ttFftftttWIt ft£c$i&!Hflg£, ffi/|gik£« tt^M, Hff£L 

ftJWUJIfc, jfcL&tt£lU m^jft*fcttE«^SW*<0 ; fB5-f&* 

(127) m&wimmLXs 

( 1 ) E^J** : 1 , E^J#4 : 3 % E?0## : 5 % IBJiJ#-5§- : 1 7 SfcttE 
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(2) IE?iJ#-§-: 1, E^J#^-: 3, ga?'J#-§- : 5, E?lJ#-§- : 1 7£fcteIE 

££*rf-5 g * w?^ %&®m -ft tern o&ft^y 

( 3 ) iajlJ## : 1 » E*iJ#-§- : 3 % E?'l#-§- : 5 , E?IJ## : 1 7 SfcfiE 

(4) E^J#^-: 1, EW§-: 3, E^J#-§- : 5, E#l#* : 1 7£fcttg2 
JiJ#^- : 2 9T?*$tl57 5 /BfSBJiJtR— t L < itMfttfy\ZfSi—(OT $ / tt 

(128) piiLKj^ratr, 

(1) mm*: 1, E?'J#^: 3, E?J#* : 5, E7fl#-S: 1 7*fcf±E 
?|J#-S§-: 2 9-C^$*l57 5ySEEW^lRl— t>'L<ttlHtW(C|R|— (©75 
E#l SrtttSG^^^ Sf#&§! U-fc - * >v< * ft *> L < fi^OSS^ 

(2) E^'JS-f-: L E?'J#-§-: 3 % gE?'J#-S§- : 5 % EM* : 1 7£fctigS 
?!J#* : 2 9^$tl57 5:y^E?'J<tl^- 1 bU<(4ll«6tJlc:lll-075y^ 

EWfc^i-SG^^^rf^fM^^-^^^ft*^^^^^' 

(3) BJIff: I; E?IJ#"§-: 3, Sa?iJ#^- : 5, E?'J#* : 1 7£fcJ4E 
?iJ#-§-: 2 9"e*fe$n<57$yiftE^li:RI-t>U<ttllft6*)lC|SI-07 5y 
KE^J*^*.1 - SGgeft#«a^^--5ISftlcSt1-57='=^ k *fc 

(4) ia^J##: 1, EM*: 3, KM* : 5, EM* : 1 7 fcfcttE 
M* : 2 9T*$ft57$/lfcE^J£l3-iL<fi*ffWfcra-<07$/K 
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■ 

(129) m%mm^MLx. 

5 ( 1 ) E?'J#-5§- : 1 , EJ!I#* : 3 , E*IJ#* : 5 , : 1 7 SfcfiE 

(2) E?IJ##: 1, E?iJ#-^: 3, K?"J#-S§- : 5, E?0#-f§- : 1 7*fcfiE 
E?'J Sr^1" 5 G * W< 9 JC#&M 9 — 1zi$% <D&£"<-7 

(3) E?'J#-§-: 1, E#l#^: 3, E?iJ#-J§- : 5, E?!l#* : 1 7£fcliE 

^- k*=- Ki-a^y^^ is*?- Yz^-rzxv u^Y\z^-r^> s i 

R N Ax 

(4) E?!l##: 1, E3?'J#^: 3, E?iJ#-S§- : 5, E?!I3H§" : 1 7£fcfiE 

20 ?IJ#-S§- : 2 9-C*fr£Jl,ST$./I6E?!l£ra— 1> L<tt|£SClftt£|SJ— ©7;/ V .) 

(5) E*l**: 1, E?'J#^: 3, ETU** : 5, EJ>J#-*§- : 1 7*fcf4E 

: 2 9T*^$tl5T^y^I2^Jil^-<bL<[4^KW^I^I-^T^y^ 

ci3o) mmmzMLx. 

(1) E?U##: 1, g23W§-: 3 N Efll#*: 5, E?'J## : 1 7*fcttE 
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(2) E?'J##: 1, &?'J#^: 3, E?'J#-§" : 5, E?'l##- .: 1 7££ttIE 
E?'J £-£*Tl- 5 G * w** ft^&S! Mr 7"* - * w< ^ ITS it \t^(DW^zf 

(3) IE?'J#-§- : 1 , : 3, E#l## : 5, IS?iJ#-5§- : 1 7£fcfi@E 
10 : 2 9T*$tt5T5yiftE?iJtRI— t>U<ttllltWlwra-07'$yge 

RNA, 

(4) EJlJ#-§- : K E?"J##: 3, E?lJ#-§- : 5, E?«#^- : 1 7*fcttE 

Kia?ij^^f 1 5 g s ei*®i i/t y ^ -I fi firsts 7 y ^ ^=7 K 

(5) E?iJ#-5§- : l' x E?"J#-5§- : 3, E?'J## : 5, : 1 7*fcf4E 
) 20 E?iJ^^r5G^^^K*^l/ir7 B ^-^V/^^fcl4^0Srl5^7 B 

t-rsra, ajuju, 2®***!, (siL*^, ?a?jfejsE, mmffi&w&mm. 

(13 1) lfi»ttlffiW«S3Sj5*JK5ii-5 

( 1 ) E?'J## : 1 , E?IJ## : 3 , EJU## : 5 % 8£?'J#-§- : 1 7 *fcfiE 
?IJ#*: 2 9T*^$tt-5T5y^E?iJil^-t>L<f4H^{-l^-©r^y®E 
E?|J ^1" 5G^^; Jt*ftS l/t^-^WKtU< tt-t © 
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(2) EJIJ#*: 1 % E3?!l#*: 3, E^J** : 5, IH?iJ#^§- : 1 7$fcttE 
E#l £^Tf 5 G * V/< ^ St*&S> Hr 7° * - 5 V ' St * tt * <OU#s< zf 

(3) SEJiJ#f-: 1, iE^J##: 3, SB?iJ#-^ : 5, K3W§- : 1 7£fcf4E 
J|J##: 2 9t'^$il57$ /^IE^iJ«!:lRl-t>t<li|IK^lC|^-OT5: J 

it 

10 (4) IE?iJ#-5§->: 1 % E?'J#-§": 3, ffi3W§- : 5, E?'J#-§- : 1 7£fc#E ' } 

d3 2) mmm. mmmmm. t^k-^, tt^fttttt&i* 

jm, #M'>^ mmmt* ±&&m&* mit^^tntm^^mm^m ■ ■ 

( 1 ) Sa?iJ#-§- : 1 , E?iJ#-S§- : 3 % iB^J#^- : 5 > E*J#* : 1 7 *fcliE 

r 

(2) K?iJ#-5§-: 1, E?IJ##: 3. E?'J#-*§- : 5, E?'J#^- : 1 7£fcttE 
3*J#*: 2 9-C^£*L57S7®?E?iJ£|5j-fc L< teHff#Jt£|^-07 $ /K 

(3) E?'J##: 1, EH**-: 3, E£|#* : 5, E?V#* : 1 7£fcfiE 

2 9-C^^tt-5T^/®fE^i^lRl-t L< ttHgWldl^-OT $y 
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(4) SB?iJ#-§-: 1> &m^r: 3, IS?iJ#^ : 5, £?!l#*: 1 7$.tnm 

S2?'J 5 G * n&'&m Hr zf 9 - $ If £ it it -e 7" 

5 (13 3) Jyz y y^^iiffl*fcttJlLl«T#J*jK3lrt-Sfc»C)Ov 

(1) BB?iJ#-§-: I. E?iJ## : 3, 8E?iJ#-^ : 5, Sd?iJ#-*§- : 1 7£fcfilfi 

! } 10 (2) iE?U#-§-: 1, E?IJ#^ : 3, !B?iJ#-i§- : 5, SH?lj#-§- : 1 7*fettia 

ffi^J^^t5G^W^K^M^7°^-^^/^K^fc^^oa5^^ 

(3) mm^-: 1> iEJiJ#-^- : 3, : 5, iS?iJ## : 1 7£fcf*BE 

^E^J^r-a^1-'5GSeK*^MUir7 p ^-ge^^i-ST^^ K 
It 

(4) Id?ij#-S§-: 1, ffi?iJ#-§-: 3, 1H?IJ#-J§- : 5, E?iJ#-^ : 17$fcliE 
.) 20 I2^J^^1-5G^^^^K*^M^ir7 p ^-^^^K*fc« ; e^^7 p 

(134) #/3iiKfi^j^ii-r^^*^, 

(1) S£?iJ#-§-: 1. 3, g^J#^- : 5 % K?iJ#-5§- : 1 7£fcteK 

25 iH^j^^-rsG^^^K^M^ir^-^ w^gt t<« ; eoaj^ 

( 2 ) 6£JiJ#-*§- : 1 . K?iJ## : 3 , g£?iJ#f- : 5 , §2?iJ#-5§- : 1 7 
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* 

(3) em*: i, mm*-. 3, eth**: 5, mm**. 1 7$tfiE 

It 

(4) gS?iJ##: l x E?"J#*: 3, E*l#* : 5, E?0## : 1 7£fcl*E 

(135) mmmminm&m&tzitihiDs 

( 1 ) E?!l#* : 1 „ E?!)#* : 3 , E?lJ#* : 5 » E?iJ#* : 1 7 *fc«:E 

E?U g?>/<? M&®m >/< ^ftt< itzoUft^ 

(2) EM*: Is EM*: 3, EM* : 5, EM*: 1 7£fcttE 
M*: 2 9-C^$*L5T$y|feE2?"lira— t U<f4H««^lflI— OT$y« 

e?>j 5 g * n&'&m ts±y*—*>s<?w%tcte*:<Dnft^.y 

(3) EM*: 1, EM*: 3, EM*: 5 % EM*: 1 7$fcteE 
M*: 2 9-C^$ix5T^/KEJiJ«i:ISJ-t>U<fillM^c:P]-(7>T5/K 

RNA, 

(4) EM*: 1 x EM*: 3, EM* : 5, EM*: 1 7£fcteE 
M*: 2 9'T*t?$tt5T$/i«E?iJ^RI--tU<f4||fr6«jlc:|5-OT5y 

(5) EM*: 1, EM*: 3, EM* : 5, EM* : 1 7*fcttE 
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(13 6) JESS, 2SIS£#§, eiLM. auhJE* *R*!te#fcl* 

(1) EJiJ#-t: 1, 3 % E^Jft* : 5, E?'J#"§- : 1 7£fcfiE 

( 2 ) EJiJ#-§- : 1 > : 3 % EJ'J#^ : 5 , E?«#* : 1 7 3=fcf*E 

( 3 ) E2W# : 1 x Sa^'J#^- : 3 „ E?ij#-§- : 5 , E?iJ## : 1 7 *fcf±E 
RNA, 

( 4 ) eyas* : i > ■. 3 % e?ij## : 5 1 7 *fcf±E 

25 £fcf* 

(5) mm^-: 1> E?fl*# : 3, E?'J## : 5, EJ>J#* : 1 7*fcttE 
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(13 7) aejfiS, a) E?«## : 1, E?IJ#-I§- : 3, i2?iJ#-§- : 1 7£fc«t 
E?iJ#-*: 2 9T'^^^tl57-$ /^iS?iJ, E?'J#^ : 1, g£?lj## : 3, E 
?'J#-5§- : 1 7 £fcl2E?iJ#-5r : 2 9 vmt>£tl5>7 ^ / ^EWtf) 1 2 
li-KU: (#£L<I2, l~3 0i@m^ J:'0#*l/<I±1~1 Offlgg* £ £, 
* L < fiic<@ ( 1 - 5 fi) ) ©7^ m*££: LtcT ^ / &E33K b) EJ'J 
1, EW##: 3, mm^-: 1 7 £fcteIE?iJ#-*§- : 2 9t'^^^ 
r$/»E7Utel*fc«t:2fl£U: (#*L<f4, l~3 0iig, XVfrltL 

<tti-iOigl *e>»c#*L<«:ftfi (1-5®) ) or^^ftio 

LfcTS/KEflU c) E?'J##: 1, E?iJ#-5§-: 3, E?IJ#-S§- : 1 7*fcttE 

l~3 0fig^ J:t)#*L<ttl~l-0<BSft, $e>K:#*L<ttftfl (l 
~5f@) ) (^T5/^ft!lOT$y^T-g^$,ixfeT$y^EJy, £fcttd) -t 

est 

(13 8) ( i ) E3*J## : 1 , : 3 % E?IJ#-S§- : 1 7 *fcttE?>]# 

% : 2 9T'^$tl5T5;y^E^J<i:l^-t U< f4HSTWlC|S]-<OT $ /»E?«J 

GPR4 ob&tR+Z) , *<z>l»#^^K* Jt/»&*fctt*- 

(ii) GPR4 0, ^OSfU^T"^ K*fcfi-t0> 
% £ , ABJffilt * tz it % (Dm. & X xm8Ut&to b it 1z®&b ft 

*o zb&&mbi-z±& (4 8) nm<Dx? v-->?%m, 

(139) (i) nmLitmttjmtntit*:<Dm.zGPR4 o, znmt^zr*?- 

tt«t©*lc:#i-6»^l:S:»SL, JtKrsci b &®Wb1rZ±$e. (4 8) 15 

(140) (i) mWiLtzmffi®$.tzltZ<Di&ZGPR4 0 Sr^1"5iBej!atC 
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(ii) *«LfclSJW»*«:t4*©**Jj:rm»{k^*SrG 

5 (i4i) ( i) mwn>tiffgjyimiztzft : z<Di&zGPR4 o&tttzmmo 
^^tgpr4 oz^irzmm<nmwMz&m£ j £iz®'$\z&tfz>s mffiL 

t&W&.bi-Z>±1£. (4 8) !2ftf>** y-nvj/^jfe, 
10 (142) (i) #5&LfcJIgra^£:f2 ; e<75&£ s GPR405r3-Kt5D 

3 w * «fc o T 3 %mW&&fc<OUflm\Z?m L G P R 4 0 {C^M $ 

ttW&b. (ii) ««LfcJ»WK*ifett*©ttteJ:tmRft'§'«>S:att»* 
<Em«c^jNBJfi0f{^8mLfcG P R 4 0 fc&tt$-£fc*£lc:fctt*, &8feLfdIi 

15 J»K*fctt-tO*OGPR4 0tC»i-5i»^**»^L 4 JtK1"5 C b 
ti-6±E (4 8) fE«W>**!J— 

(143) (i) GPR40 Zmfefci-ZikSVlZG P R 4 0 *H 
fcStt fc» (ii) GPR4 OSriStt^rS^^itm*^* 

SrGPR4 SiNBIS^ftiS-aryt^lC^ftS, GPR40^Lfc 

20 JNBJfiipjaett^ai^t, &&1rZ>Zb%ffikb'tZ±& (4 8) I2«cO^^ u 

(14 4) GPR4 0Zi£&ik-tZ>{t£V>)&s GPR4 0£ = - KfSDNA 

t5: fclc:J:o-CJ5tt»mKtft#<o-|MSItK:j85lLfcGPR4 0fc«tt$*fc 
25 GPR4 0S:Stt{kt5{b^i3J:VK*{l:^»*aR^Kte«l^ 

*BJI&Blfc$S£LfcGPR4 0{d^!fe$-frfc^{C*5»t'5, GPR4 0^i"5 
«$J»te£$J£U Jfc»-t-3£££#»£1-5±I2 (4 8) SE*0>**y 

(14 5) GPR4 OSrigtt^-t-Sfk-S-^JiiJteSfe^fett-tOtt-CfcSilE ( 



» 
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143) iztzlt (144) 1&mv>Xfi 

(14 6) gpr4 oz$%tzitoi&£tzi*%<Dmm#&$GtzzkZ!$m 

ii-^±i2 (4 9) m®(ox? v--y?m*y K 

(14 7) GRP4 O^n-K-r^DNA^^-rSDNA^^-r-Siia^^ 

(14 8) ( i ) IBJiJ#-^ :i 1 . EJUS* : 3 % K?iJ#-S§- : 1 7 *fcf4E#l# 

G P R 4 0 £: B&|£"t" 3 ) , K^fctt^O&i: , :c-f a-jj-yf K 

fc£S&tt3-frfc»&£* (ii) GPR40, -tOW^^f- K*fcf4-t©ttt . 

wwLt-rz±.m (106) SBtt©^^y-=>^j£, 

(14 9) (i) fiSKLfcaH'aifvr htGPR40, K* 

(ii) ««Ufc^af-y^ KfcitmiMb 

«MRLfc3i>f a-fl-y^f KOGPR4 0, -tcoSP^yf-KS/cl^^lc^l-r 
5 U it«i-5Ct*4*at1-S±E (10 6) K«<&;**y- 

(15 0) (i) flWILfci'f =iJV>r K£G P R 4 0 ZIfflJ&iz&M 

z-frftm-Brt. (ii) waKufc^a^y-r k*5 ct v&mt&m & g p r 4 o 

tefcf-rsit'g-ifcflJfcU fc|fc^5w*&4«**1-<5±lB (1 0 6) !5gtf>* 

(15 1) ( i ) «S»Ut^>f K£GPR4 OSr^i-Sttfl&OR® 

#K&tt£-frfc#£i, (ii) SI»Lfc^=1f/^ Kfc«fcim*fb£&£G 
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5 ±12 (10 6) |E*©^^y-->^«fe» 

(15 2) (i) IRLti'fafy'f G PR 4 0 * = - Kf 5DNA 
t5:t t-cfc oT^tt^mE^OMIIK:«9K LAcG P R 4 0 fcgfcfeS-frfc 

4 KOGPR4 0£#^5&-£4£ifJ£U Jt«i"5 r <t £#»j:1-5±ffi ( 

10 6) 

(15 3) (i) GPR4 0£&tt{fc-f3<fc4«J&GPR4 O^ffStt 

a io \z.mmzit1t®&b, (ii) GPR4 o^smb1-5{b^*5ctt>*^^t:^ 

&GPR4 0Zt%tZil®J&\zmm£ J £1tm&iZ&\-tZ> > GPR4 OSr^Lfc 
(1 5 4) GPR4 OZfemki-Zfc&W)*. GPR4 0^=>-K1~5DNA 

m&t, g p r 4 o zismt-tzik&itoio £T*mk\tG®*^mmmkW<D 
mmmz%%LLtzG PR40 ^m^tzm^m-f^. gpr4o zit-tz 

) 20 

(15 5) GPR4 OZmmki-Z>{k&®)tf=-<< =>i-y 4 KT*£>-5±I5 (15 

3) (i 5 4) mm<Dx? i)--y?jjm, 

(15 6) GPR4 0Z^?5m*tzteZ<Dmmft£tfti-ZZtZ<ftWl 
bTZ>±U (10 7) fEicO*? K JJil* 

25 ( 1 5 7) GRP4 0^3-Kt5DNASr^tt5DNA^tt5lli 

^^^MlC|i?|tfcGPR4 OZt^tZ^tZW&tlrZhU (10 7) 
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M Hi77/^->yK (farnesoic acid) &$&1]Qltzk£<DM 

%&8t. &ni*i->y;mto'&<Dmmm®%7r;to OfiGPR4 OfggiCHO 

-KlIffiR Attach o-/U©CHO-Kl«IJte*^1- D 

H2li5. 8. 11-eicosatriynoic acid Lfd t 

5si"**5Mf, HI$ifi«f->7 B /u»m^^migS:^1- 0 OttG PR4 0M 

CHO-KlUJS, Al±3 y. h D C H O - K 1 HUSS:^^ 

HI 3 ft 5 . 8 . 11. 14 — ei. cosatetraynoic a c i d £ 

R4 OMCHO-K lip|j& Att=»Vhn— /KDCHO-KUffi^t. 
i4liyy-;^ (linoleic acid) £»Lfc<h t<Z>*M&rtC. 
a 2+ *ftoagfl2«:W'<feiSr*Sr*-r.lR*lf±jii|BJ!artC a 2+ »ft*^i-*3feM, 

mm*y>y/i>mto'&o&ffl&ffit:?Fir a o«g p r 4 omcho-k i m 

Alt n V h p -/P© C H O - K 1 HJ!S $r /Tto 
m5itl) 7 (linolenic acid) £j®J0 Lfc<b £ Oi«f*| 

C a 2+ $g<«fc£^-<fcij£;g£^-t- 6 ^$ftttHDtePlC a 2+ it&£^-ri£ft3£ 
Sts ffl$i*Vl'y/\'Wzto&<Dl%fflmT&&7jk-F 0 OliGPR4 0MCHO-K 

1 IMS* A fi = y h p -yuo C H O - K 1 MS 

H 6 flT (arachidonic acid) &j&&D Lfc b £<D 

mmftc a 2+ *£<z>g<is$:si'<fcg*£^t'. mmtm^c a 2+ *s*^i- 

^H4fi^^7°yu^MOB#^Mii^^1- e Of2GPR4 0H5ICH 

O-Kltt, Ali3yhD-/KOCHO-Kl»*t, 

HI 7 lixy (eicosapentaenoic acid, 

EPA) zmtiaLittzommftc a 2+ ^O^fc£fi^£|± ; ££^-r e » 

OI2GPR4 OMCHO-K A»4= V h D-/KDCHO-K 1 Mm 



WO 03/068959 PCT/JP03/01483 

37 

H8li^-f af-^^R (eicosadienoic acid) £»]L 

■ m$iii*if-^7 B /^Dm^0#rpmii^-ro oj*gpr4o 

5 MCHO-KliR Ali=iyhn-;KDCHO-Kl»^t 0 

H 9 a-V-hV (eicosatrienoic acid) ZWi 

m Ltzt znmmft c a ^MmfDmtzffl^tz&zkZTjk-t, mmmm^ca 2 

«ttfi-9-^^j^D^O«F«SiaSr^-ro OJ2GPR4 
OMCHO-K1», Aii3yFn-;WCHO-Kia^/Tf 0 
10 HOIih'af^^tx^ (doco sahexaeno i c acid, 

dha) &ffimttib%<Dmifoftca 2+ m&<D&<kt:w^itm%*7iii-. im 

OfiGPR4 OBSCHO-KliWa, Afi^ V hP-/WCHO-K IftMS 
15 0 1 1 11 K a t h !/ x y ( d o c o s a t r i e n o i c a c i d) £8s 

+ »«Sr^r*3t3l«s «MHf4f-^^aSJ!iO||©«FMffi§S:*1-. OI1GPR4 

0MCHO-K 1 (NBAS, A« = yhc-^CHO-K 1 M^i" 0 

HI 1 2i±T Kl^K (adrenic acid) SrSSAPLfci #©*BllSrtC 

) 20 a 2+ »^o^b^^^m«:^-r.«i*iiifiiNejjartca z +mm*7F-t?kw&m, 

AS, All n y h n C HO - K 1 »lr/Tt, 

Hi 3 (lauric acid) &SajD Lfc<k #0»|&rtC a 2 

25 $4fif->7 B ^»^(7)B#f B %Si§^^1*o OliGPR4 0MCHO-KlHia 
Ate = > h d — ;V<0 C H O - K 1 ttJaSr^W" . 

014lit h#i«t©GPR4 OmRNA0»*^*t. ^$4fip o 
1 y (A) 'RNA (ng) <0 <D=> t°-®L*m1r 0 

mi 5te-^£*#1IiWCOG PR 4 OraRNAOHSM^Tt. Mi n- 
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6fi*MIN6«&, NIH 1 o g#N I H/3T3<W$Ci|fiS#|£\ Ni 
H confliNIH/3T3(D^^ B104 logliM^n 
eut*ifgi$ttN I H/3 T 3 (D^mm® Z , B 1 0 4 confli 
tf/vmfcf-n e uTi£ftiifc&i*itfcNI H/3T30£S$£ % mLiver 
5 l*-v">*ffFB£, mSp 1 e e n-7?*JpjiJI$ .£^1% iif^RNA (2 5 

* 

ng) i5fc9O3k-i!i:£7jH- 0 (+) itm^mmmm^, (-) fit^^ 

10 ^Sr^fc^m^^-To MiMfii^DLfcfc^^O^g (/iM) £^1" 0 
&$4fiM y (ng/ml) £^1% 

zm^tcmmzfjiir, mmtma Ltz{k&!%> t * <Dmm (»m) im 

15 12 y ^^ft* (ng/ml) £^1~o 

HIl 8lt7y hffi»*5J:tf9>'y/^^Atc:*5»t5GPR4 0 mRNAO 

20 NA<£f§§l;ft£RT-PCRfcKJ:oT#&fcijtm£^1% 2 E5£> 

HI2 0fiflgM(ClJ;SCHO-hGPR4 0 # 1 0 4 f©MA P if fiHS' 

flSOttffiJ****-*-, V-l i nofiy-U/l/y^, O 1 e fit* V®? 
DHAfiUZ, 7Z, 10Z, 13Z, 16Z, 19Z-K = t^fi 
25 ^KSr, Me thy lli!);-^f;^ C 2 ttM*&*1- 0 CHO-m 
ocklit FGPR4 0$:MLt^/iV^CHOlll)S?r, CHO-hGPR4 

0#104|j:t KG PR 4 0Srl6^LTV^5CHOlBJ!&*^fo P 4 4fitp 
4 4MAP^t- fefO/<> K£\ p 4 2fiJ p 4 2MAP^ft-Wy 
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1212 ltt-7!)7GPR4 0OE?iJ{C#&Wfcs i RNAiAt^v^GP 
R4 0-GFPM&fiy'*?ft<D&&Wffl&R^fc1&&%mi'o MockliG 
PR 4 0-GFP*#AL'TV^/j:V^3^hci— yUjNejfiSr^l-. NoTFfih? 
y^7x^^a yftfft>**»ofc»J!a» No s ilis i RNA$r£*fct* h 

5 =7^/*7^t > a ^^^-fo m4 0 i 1 0 3*3«tU ? m4 0 i 2 5 6fi^->^G 
PR 4 0SE?ljK;#g#jft s i RNA^ si scramble, si GL 
2tt*#X>f ^ayhn-^i LTSs*DLfcGPR4 0 <7>E?iJt tt±< ffiRItt 
fc^fcft^s i RNA^^t, j^$4fiGPR4 0(7)Mi (4 5 0nm« 

10 El 2 2 tem 4 0 i 1 0 3 & itfm 4 0 i 2 5 6 £>S1#I£:^1Y 

HI 2 3HGPR4 0 Jte^-^— 'y 7f^^^ -<£>#!^ll£^-f „ 
El 2 4 ttflgJteKfc J:5MIN6 T'OMA P if 

U"— >-l fi^^ ha-H, l/-y2(WW>'l (oleic acid) 
SS*D % U— ^3fiy y— (linoleic acid) 8sftD % 
15 14 y - ]) / (y-linolenic acid) flS3fl % ^5{*y 

/— /Wlfe^fvV (methyl linolate) }3s7JD, ^6 liU / — 
• (linoleic acid) ^JD> Wl^y / — /U®? (lino 
leic acid) +PD98059 (50/xM) gyjD&SH". f 1 — 

.) 20 JteKOSIftttl 0 mMT**)5. p 4 4(ip 4 4MAP^-t- K£> p 

4 2 1* p 4 2 MA P £0V<>> K&jM". 

El 2 5tt2 2mMO^/v = — ^.^tfKRBH-CW»Lfe*«J!g)teBflcJ:5-M 
I N 6 frb<0<< x ) ^ftBiSi&ftm&TF-fo &Ml<OC oncentra t i 

o n s i*m)ULtcmm<nmig (mm) Base O 1 e i 

25 c *4^" l"4 y&Wfas Lino leic (4 —^85*0, a - L i n o 1 e 
n i c tea - y y y-Linol eni cliy-!); I^KSsflD* 

Arachidoni ctt77=Jr K^B£»> DHAfi Kaf^fi^ 
JD, Me thy 1 1 i no 1 a t eli!J/ — fvUSSAlK But y r i 

c \tm^mwm%z^i- 0 mm-iJ d (n g/m i > <i 
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\t¥-#)+WMI&£ (n = 4) £^1". **f*P<0. Ol^r, *ttp<0. 0 
5 (Student' s t test) £r^i" 0 

&&&k*7pir. femitmnLtzmmm (io^m) <Dmm^t 0 Base 

itMWtiKl. O 1 e i c fit* i"f i'gtf&blK Lino.leicttJJ /^-/WM&JIK 
Me thyltt!) /-/U^^ Butyric fiiSK^JDO^^r^ 

t. Glc «*fcfi>f V (ng/ral) £^1% 

Mtt¥*&+«l2raSH (n = 4) $r^-To **ttp<0. 0 1^ *fip<0. 
05 (Student' s t test) ^^^"o 

12 2 7 {is i RNAiAMI N6l:$5lt5, Agjffi&K: J: 5>f y y&m±%- 

m&<n#iM%}%:£mi-o wtoitmtR Lft«am&<Dm& um) Ba s 

e fi*S8sAD % LinoleicliiJ; — /l^gsAD, Gamma-Lino le 
n i ciiy-y / U^fellD, Methyl linolat etty;-^S 

f-/uayjo©*&Sr^-t". ^#fi-r v yftmrnzT* uBase 

fi-CSf Lfc. UtlvM-tmA 0 i 1 0 3>gA, B^yAfiS c r a mb 1 e I 
I duplex si RNAiAOi^lrLSto ffftt¥J3+ffii»£S! (n 

= 4 ) Sr^-f, * * fi p < 0 . 01 (Student' s t test v 
s Base) &tf1~„ 

12 8 ttUBJtelftfc J: 5 9 j/ Hfi»7vy/WNV^A*»t><D^ y >#&<£jS 
f^ffiSr^-fo ff*ltt^LfcJ!iJfci£<Z>*ge (nM) Sr^o Ba s et±mmo. 
L i no 1 e i cli!)/ — y-Li no 1 en i c fi y - y / 

Methyl 1 inola tel4!i; —/^Wt* fvu3r5*-f . IfcttMt isle 
t^fcU^y^yy^M (ng) £^1% fiff*n = 3:»3j:tfn = 4T*tf 2 
®ffoytH^(D^PT\ ¥^+^^^^-^0' **fip<0. 01^, *fi 
p<0. 05 (Student' s t test) £^-f~ 0 
0 2 9 £ ZM I N 6^e><^-T V yftm&MiZ&tf % C a 2+ -T^ 

VO&gttfcW^fci&fcSr^-fo 4g$l&fi^J!>0L£M^£^1% Ba s eli^ffi 
^AD, Oleic \$JrVy( L i n o 1 e i cliU / — /Hft % 7 — L i n 

o 1 eni cfiy-y / U->§£ % Methyl 1 inol atell!) /—A- 
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f\nm (lO^M) ZmMLtzm&. EGTA/ C a 2+ f reet^$tl6tO 
&}$2 2raM^^-^^KRBHT'C a ^AirVkW^ 0. ImM E 
GTA^^DtfcKRBHT'MUytliJ^m (10 M M) Lfci§££^ 
5 1% f (ng/ml) (n 

* 

= 4) **lip<0. 01 (Student' s t test v 

s Base) 5r^i"» 

^HSr^-fo tflttttjfiaiD LfcJBJ!***:*^. Ba s e ttmffiD* Oleic 
10 Vft, Linol e i cli!)7 — Methyl linola 

t e it V y ~ ^fkt f/l'&TF-to No inhibitor f$\$ 2 2 mM^ A* 
3-^tKRBHT*iHtfcM (1 0 /xM) Ni fedipine 
»Mi2 2mM^W = -^^ : tKRBHfc:=7ni'^t: , >' (N i fedipine) 
1 0MM*8yjPbfc^y7 7—t?«»^HBJte» (1 OixM) Z\ PD980 
15 5 9g|i2 2mM//V3-^KRBHi:PD 9 8 0 5 9 (5 0/jM) ?r« 
tiQVtzs<v7 7-Vffl$lLlZlf$JV3® (IOjuM) %mMLtcm£*iF~Fc »tt 

v *fmm (ng/mi) m*¥%i+ummm (n =4) *• 

^-f 0 **fip<0. 01 (Student's t test vs Ba 

■ 

s e) &7jki~o ' 
20 HI 3 lttJJ|JtegflCj;5MIN6^e)OW'^y^»(Eit^*5»t5BSAO^ 

^^r^i-o *ttfl«S*PtfcHgJK» (1 OmM) Ba s e lifcS&fllK O 1 

e i clit^yS, L i n o 1 e i citV /-^&t> Me t h y 1 1 i n 
olateli!); — /HM fvl'&^t". No B SAIi^ y 7 7 — K B S A £ 
«aPU<CV>ft#Sr, 0. 1% BSAttO. 1% BSA«r8&A0Lfc&#T£ 
25 /tW-o V* y (ng/ml) ^fi¥*H+^*^H (n 

= 4) £^1~ 0 ** (2 p<0. 01 (Student's t test v 
s Base) <> 

|3 2ttt FGPR4 OlgmCHO SNBflS (CHO-hGPR4 0 ; £) *J<t 
t/7^GPR4 0MCHOtt (CHO-mGPR40 ; £) WcAMP 
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S£fc#T5#™fl»©**fc*r. mm<DFFA conaentrit 
ions ( M M) ttjR&P Lfc/lil»fife(Z)»ftS:^i-. Jftfttt9 6 -we 1 1 TV 
-M we 1 1 S 0(0 cAMP* (pmo 1/we 1 1) fcjjrf. lili 2 ^ 

af-^^rf-jc^ (DHA) % Of*y/f-/l^ □ « y - !) S VVJk&tM 
n^0Lfc^Sr^1-„ *f±p<0. 0 5 (Student' s t tes 
t) Sr^ 0 

m 3 3 fiM I N 6 »K£gJ}gJM£M Lfc t # ©HMSrt C a 2+ ^£«fc 

f-^^aawltO^BIffiiSr^-J-. Dtty-Jj; ( y - i i n o I e n 

i c acid), Of* y / —/^m (linoleic acid), ilii) 
/ — (methyl linolate), A«^- W ( o 1 
e i c acid), AitT?* (arachidonic acid 

) % #f± K=f-^*f-3ivR (DHA) , Of21S8£ (butyric a c i 
d) 5r^tL^ti»tfc^Sr^i- 0 

0 3 4tt^!>7GPR4 0©E?||U:«fftfl5i4s i RN A^AKcfc 3-<r ?*G 
PR4 0mRNAOM?D»J^t, $t$*Om4 0 i 1 03li-7>)7GPR 

♦ 

4 0 lZ®&&)t£ s i RNA£, StSc r amb 1 e btt^y 

■ ■ * 

IBJ'J s i RNAOS crambl.e II duplex si RNA^ 
1~o «M*OmRNAO»Si (GRP4 0/GAPDH) liGPR4 0©^ 
m*<DGAPDHte*tt-Sffi*tit (n = 2 + SEM) ^-f 0 

* 

**W©G«6ir*ia:aHr^-aifiJf (OT, GRP4 0,!:II!&I21-S*§ 
#ri*&5) ft, E^J*-*.: I, IE3W§-: 3, IS?iJ#^§- : 5;ffi?iJ#-^-: 1 7 

GPR4oit m*.t*s t b^miLwyi k ^ y k ^ 
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SHB& ^PT«. I¥»7^/Wn^A % 

^y^AjNMS, 7^/w^^», lEAIVia, ±&HMS» f*i£M, Jft 

, E&Sk WHIMS, tt#*MS, #*MS, #*»JS, *#»ia, fLM 

us, iTiNBJi&fcu<»±raR*MS, *fcttrne>»jia©ii(r«ws, <*fttttt<tt 

#J;ii£, JIS, m<n&W& (0*J, i^sfc, Mffl&. *lK£j£sfc, 8M5» ftJ£, ft* 
TO, ft*T1£, /MB, ifflSS^ A 

tttt. JtHfe, ««) . «N TSft, If, BW, 

ii, Mjia, jrmu «tml mm. mm&. **u mm, ipm, m 

-S§-: 2 9X*^$tL57 5 /KEflfc J*StWfcffl-«>T$ /IfcE^Jfc LTte, 
m.ff* IB?"J#^: 1, ffi?lJ#-^: 3 , EFJ*-* : 5, iB?iJ#-S§- : 1 7 £ fete 
E?'J#^: 2 9t'^^7^ /mS.mtt$8 5%U±. #3:L<fi9 0% 
<fc 9 t < lift 9 5 %#±tf>1lEttS:*rl-ST ^ / »E?«fc ^ tf^lf 

#JB0!0>EflJ#* : 1 % E?'J##: 3, E^ft-f" : 5, EW#* : 1 7£/c 
ttE?iJ#-9- : 2 9X~%t>£ti5T ? / BfEyfltUffW^n— ©7 ^ /HEW* 
^i-SaaH'tU-Cfi, 01*. tf, EW#*: 1> E?'J#^: 3, E3W§-: 

5 , : 1 7 $.tz\tmm%- 2 9 -c^fc £*u5 7 ^ y ketu t 

fcR-OTS ymmZGl. I£?'J##: 1, EW#*: 3, E?lJ#^- : 5, 
Efll#* : 1 7^fcteg£»-^ : 2 9 T*i£ fc> £ ft 5 7 5 / S£E»£>£SS6 
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<Dftm>mi$ m, mo. oi-ioo», fr$.L<izmo. 5-2 om, x 

L<ti:#)0. 5~2{g) t*>5:t#jfSU^, 

Sfc, GPR4 LTti\ a) S£JiJ#-^ : 1 , iS?"J#-§- : 3 x E7>J#* : 5 
, E#l## : 1 7 *fcf4E7>J#-§- : 2 9 X*Wit>&1nZ>7 % / &E?iJtp<75 1 *fc 
I2 2{@a± (#£L<<4, 1~3 0« «fc9#*L<ttl~l Oflg£, 

L< f4$Ci@ (l~5ffl) ) (DT$Sm*X£:l,lL7Z/mZ?il, b) 
BS?IJ#-^: 1, 3, IH?'J#^- : 5, E*IJ#* : 1 7 £fcf4K?iJ#-5§- 

: 2 9T'^$W7; ;8E?)l: 1 *fcf±2i@^± ($f*L<(4 > 1~3 0 

mu&s J;!)^L<lii~iOliS, L<fi»fi (i-5fl) • 

) <DT$ S m&ttMl,1Z7 % S c) E?!l#*: 1> E3?"J##: 3, EJiJ 
#^-: 5, SE?iJ#-^: 1 7 £ fc f4E?iJ#-§- : 2 9 T^fr^tLST 5 / gfcE^JI 3 
<Z>l*fcrtt2fl£Ur (#*L<fi, l-3 0f@m^ «fc 9#*L<fil~l 0 

& $ tifc 7$/ ke^'J, * ttd) ^en e> Sria^-a-fr-frfc r 5 / &e?ii & -grtri- 

T*ltt>£;ft6T^/&K?iJ£'a^1-3GPR4 0^lii:*!)it5GPR4 0f3\ 
C5feAS8*s*/VsKdF-'>/uS (-COOH) » ^/^^iz-hhcOO"), 
K (-CONHj) ttzit^XT/l' (-COOR) ^t*)ottJ:^. 
r^T^^^HC^ttSRt LTtt, **vK =t*vK n-7"ok° 
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o-t7fA'/j:^OC,. 1I 7!J-yi'S, #J;tf2\ 'OvvK 7i^f^^ 
5 GPR 4 0^C»^l:^;^^^I (*fcli*/^=JE->U- h) £W 

£<bic, GPR4 0Kfi, ±l^tfcgeK(c^o^^r, n*^^^--^ 

) io SOTS (#J;if£, */t^/w£, Tir^^^<b^C 2 _ 6 T^y-r 

ommjzommm w*.ifs -oh, -sh, t^/s, -ys^v-^s, >r 

7 ^IE^J^^1"6 t: h E*J3feG PR40, IE?iJ#-§- : i 7 t**b$n575 7 
^IE?iJ£^1-5#-^fvu&5fcGPR4 0, I£?iJ#-S§- : 2 9-C*^^$tl5 

T^y#S£?JSr'i'^1-5^^^^-*^GPR4 O^t'^fflV^ti^o -<^7 
*>^£.*ft&GPR4 0, 77h*3l?GPR40 1 -l' iTvu 3)5 G P R 4 

25 0*5 t tt/^A^^-E&5l5GPR4 Ofiff^^ge^-Cfc^o th£|&GPR4 
0 WO 200 0- 22129 v Biochem Biophys Res 
Commun. 1997, Oct 20; 239 (2) : 5 4 3 - 5 4 7 |Cf5 

fife £ tL T 5 6 W -C £> 5 o 
GPR4 0©^7f K (WT, ^^^Kii^iel-^iJ^^fo^) i: 
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■ 

^aii gpr4 o©i6t^n, 'fflmm<DmzmttiLx^zn 

So 

5 Mrfcttia*. mm* i , mm* •. 3 , mm* 5 , mm* ■. 1 1 
$.tzi$mm* : 2 9xmt>&tiz>T\ ;mmi\z%i-z>GPR4o<D&ft'< 

7* h't LTfi, ^7ktt7°D ;y h#^tC:|o^TM:Wf!< (07kt£ (Hydrophilic 
) m±) XhZbftft&titcmftZ^ts^J-YXhZ* £fc, Efizkte ( 
Hydrophobic) Wffifc— flSIC^tf^:/?- Kt>l^f£ffl^5 C <t #T*t So fll*tf> 

%<om^r ^ j miw o %>}>t£ < t h 2 o m£i±. t < it 5 o ® 
15 nn#>^m-<D7z/®tmiitit. ztibr^/mmntms 5%^±, # 

*U<l^9 0 %fiJLh, «fc 9 # * t < lift 9 5 %W±^til^tt^^-T 6 T ^ / 

Wm^mir Q 

mtw^Piifo u-fey^-^ttj oaij^±fs<b imtiKfT * #-et 5o 

#*L<tt\ l-10flS*, $5>lC#*L<tt»fi (l~5ffl) ) ©75/ 

»#£5feU £fcfi % *OTS/8fcE^JK:i£fcfi2fiRJb «?SL<Mt, 1 
-2 0fiSit, <fc9$f*L<ttl~l 0fig&, £e>»c#*U<M:8:iB (1~ 

25 ± (#*L<tt\ 1-I0fii5, i^lKim 3 L< fit 1 

*36W©a^7 F ^KttC5|cJSI*s*/i'aK*S/^at' (-COOH) , # 
/HJ?*$/l>— h (-COO") , 75 K (-CONHj) Sfcfi^fvu (-C 
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5 ^Igl^&^X^ Kl-tt, ±i5L£GPR4 0 N*i$ 

mrn^v^o zomte&tLxit, mmwt mx.t$, v>m, 

5U ^(dlE^-t--5*^P^OGPR4 0Sr3-K1-5DNASr^*ri-5^jn5 

o temmt Lxits mtm. f-^mfa, t kd^-» f/«, 
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- (2' , 4' -i/n^i/7x^-tKo^fyl/) 7 = / 

4- (2' , 4' h*i/7^ FmocT * y ^fvW 7*/**sW& 

•5c Cne>fCj;5Stt<btCfi7-fe:5^$iJ^WJ .(fll;ttf» HOBt, HOOB 

Rrs&R^itrx h<omm % m£&*.+ftftm&Mi&m&<DisiM&ft?z.k 
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5 >V3r* { s$iiVi£~iV s Cl-Z, Br-Z, T^yf^t^^^^-zK 

■ 

^Pv/^07^y-^tt7K^S^!IS«t LTI*, #J;ifi\ B z l , c l 2 - 
BzK 2-^hP-<>i//K Br-Z, U — ^fvUfc if^ffiV> P>*V 

25 . t7>fv?y^ ^ ^/-^omiSd: UTfi, Tos, 4-y 

?7K Bum, Boc> Trt, Fmo c^i'^IV^tlS. 
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2, 4, 5-MJ^oo7iy-;K'2, 4 - h o 7i / -/K '>7;^ 
?-/V7^=J.— yV % Kn7i/- /K HONB % N-fc Kp^*?^ 

h\ N-t h'o^i/7^W>; K HOBt) irO^TVU) fc^jJUBv^ft* 

(jftK) TJfei L-Cfi, flijxtf, P d-UfcS^fiP d-^ffi 
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* 

*HioGPR4 o©^/f h*$.tn$z<z>t&n. s tetetoKD^-??- k<t> 

•£/&fetC&oT, $>£V^#$PJ§OGPR4 Ofcjgia'ft^:/^— ^T'^Bf-f 

mnsj&W:. ^n^jftov^-rn{c e toTt^v\ -r&*?-Jb, #3§!^gpr 

■ 

15 (Da) ~e) (Cf2ic£ tltcXmmtf btlZ>. 

9 

a) M. Bodanszky M. A. Ondetti, -^7°^ K *>V-fe^ (Peptide 
Synthesis), Interscience Publishers, New York (1966^) 

b) Schroeder*5«tt>*Luebke, if ^ 7°^ K (The Peptide), Academic Press, New 
York (1965#) 

) 20 c) &mm$:M, ^y^h'^om^tmm, %mm) amsm 

(1977^) 

e) frMftwgm. mmm&nrm mum tmmm 

25 77^- - d t h^77^ • £&IM^frtfT#36*!0tt# 



i 
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A) 3 fc©T?fcjh,tf l/\Kt5 fcO-CfcottJ:^, y 5? ^ 

KiLTfi, **W©GPR4 0*:3-K1-SDNA 1 mRNA^ORNAT' 

5 NA, Z^iRNASfcliDNA : RNA©/W/JJ y KT*t><tV s 0 —*&<0 

#38WOGPR4 0£=— K^5#y** u^K«rJBv*-C\ #J;Uf, <&*Q 
OlI&E^iiTiJ ngrPCR£^j£/8j 15(7). l997E*i<0#i5fc£fcW:*:*Uc!tS 
10 Cfc^ft^ctO, W^OGPR4 0OmRNA^if5rt^-Ct5 o 

ft*©cDNA7.^^7!i- ^J5fcDNA©VvfftT?t>J:t^. y^y*y D — {C 

15 ^ K^^V^-ftt-CfcoT^ctV^ ±IBUfc#Wa-iajiJ:OtotalRNA* 
fcttm R N AiB#£!igg Lfc © I^Ttt&Reverse Transcriptase 
Polymerase Chain 

. Reaction (^T, RT-PCRj^il&ttS) K.XvXt&l&'tZZ ki>V£ Z 

o 

20 ;&#tfrtwfi x *»GPR4 0^=i- K-TSDNAi ITIi, 0(1 x.!*, IB 

: 2, E?'J#^ : 4, E?'J#^ : 6, E£l#* : 1 8 £fcliE?'J#-i§- : 
3 0-C^^$iX-5«BB^J^*i-5DNA, *fcttE?iJ#-S§- : 2. E?iJ#-5r 
■ : 4, Se?tJ#-^: 6, E^J** : 1 8 £fcteE?'J#-5§- : 3 0 T*3l fc> £ *l 5 
E?'J i:W^h!Jy^xyh **#T"(W 7 r y *V X-f 5 &SE?iJ * *r U 

25 EJIJ#-^ : 1 , E?'J#-S§- : 3, E?'J#-§- : 5 , EM#* : 1 7 £fcttE?'J#-5§- 
: 2 9^3Efr$ft5TS/KE?!lJ&»e>-ft<5GPR4 0 t HKWfclB] 5C<D?Ste ( 

St Sr = - K1" 5 D N A T'fentfH^O £>T- «fc ^ \ 
E?'J## : 2 x E?'J#^ : 4 , Efll** : 6 , E^J#^ : 1 8 ££teE?'J# 
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* 

fi, 2, E?«#*: 4, E0J#* : 6, E7fl*# : 1 8£fcttE0l 

## : 3 0 SttSttSEJU Jl& 8 5 %^±, L < tm 9 0 %WJb, 
«t >?0*L< tt#9 5%W±<^4BltH±SrW1"5^SE^J^^r1-5DNA/«cif 

xtf. tl/^a? ?u—=.Vtf (Molecular Cloning) 2nd (J. Sarabrook et 

al., Cold Spring Harbor Lab. Press, 1989) {C IE ft ft iftd^oTff 4 

0 mM, L < ltffo 1 9 ~ 2 0 raMt, 50~70t, t < 

15 6 5W^f^U\ 

GPR4 ()£=■- KtS'DNAi LTfi, E?0#* : 2 T^b£ft5&£E?U 
5 D N A ft W/fl V N <b tl 5. 
Efll#*: 3^fr£ft*75/IHEW*£*'"*"S^!>*GPR4 0fc:3 — 
.) 20 K-fSDNAfc UTtt, E?>J#-§- : 4 -C*t>$*l5*S£E^J«r^f 5DNA 

Efll#* : 5T?«t)**l57§/*E?IWtti , 7!?^GP-R4 0Sr3- 
KtSDNAi LTtt, E?IJ#*: 6 T*3?fc>£ix5:&£IE?iJ£"a W1~5DN A 

25 E?'J#^-: 1 7Ttl9^5T 5 ^iffE?iJSr^1"5* = ^W^GPR4 
O^n-KtoDNAam IE?iJ##: 1 S^frSftS&SE^JSr^W 
•f 5 D N Aft iftfSJH htl^o 
SB?'J#-5§- : 2 9T'^b^H5T^ /MfcE^fc^-t"*'^** — G PR 4 0 
K"t"5DNA t LTfi, E?iJ## : 3 0 T'Sf fr^ftS&gi^iJ^-a^i- 
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WOft^yf K£r = - K-*-5DNA«r^i-53trrt-ei44< , RNA£<b£ 
*»W G p Rite* fcfiUm^Pl^t 5 w <t £OT*# 5 r 

5o ^HfcjKy^^utf k era?) gpr4 ose^oRNAt/N-r 

^ y ^ X-f 5 r 1 # -C # , & R N A O fc £ 5 w £ a* -c £ 

5zK £>5VM*GPR4 0Mj^lNA£<Dffi2f1U!3&#L"-CGPR4 Oite* 

<D%$Lzmffi • a»t5wim5. g prison AoiiiR^fcge^c 

*Sttttfc#y** l'*?" h\ #J:tfGPRlHilRNA£#a6<jfc:'M':/y ?V 
Xt5w i^T-t^^y 3*^ l^f- K«t, £tert*3J:tf£fttfkCGPR4 0* 

f^lC&S^T^K (S6«) ©7$/B&&iifitfSL-0^„ GPR4 0ite 

*o5' ^7fy/u-/, 5' «g6-^<-^T- ut'-K 5' mmm 

-7 B li0*LV^^<t LTiliRbpS/^ GPR4 0jtfi*rtO*PfiT/.t5 
Ki^t'tS. Tl/i-±>x • jKy Ktt, 2-x^->-D-y 
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*«DNA, 1*<8DNA, 2*iRNA, l$iRNA, ^fclCDNArR 
15 n 5?^a— h if) ^Ot^, #J;tfi36fC &9VT—~ fef, ?^1^7- 

-fcf • > fc if h "yif-r^y^- Y\ XV - L - V i? % st£ 
if) (0Hx.fi, t;t^7>f Kfc£) fcifOfflJ^S^LT^SfcO, 

*!/-Mt£^ (fllx.fi* fco&M, Ktett<D&JR 
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*&9HDT>f"k % >X • /tfy** Ji, RNA S DNA S fe 

*V^Uf»*4lfc'S[H (RNA, DNA) T'fc6 e ttfifti $ tl1t&Wt<D M,#W t 

r ^ =r** kts Ko^wstttto? e>ns^, * 

10 ^ ? LT<mitmZft®Vm£ < &btlX& V , #J;itf J. Kawakami et al. , > ) 
Pharra Tech Japan, Vol. 8, pp.247, 1992; Vol. 8, pp.395, 1992; S. T. Crooke 
et al. ed. , Antisense Research and Applications, CRC Press, 1993 &<b*{C 

*»«o7>n^tt«iis mtitLtf>t>titzL &m stunts* 

15 LTV vf&<* 9#*/~^ ^D77z7^)J:9«Wf 

r b&X% ?5 0 :5 LtWiffv^ii5t©i LTfi, JJ 

20 *yt°h\ = iv^o/t«wctt<^to^tf btiz> 0 #Ani- ' ) 

!l;^pn*/M-h, =-^84^) AWbilS. rHfctOli, StR 
©3' «&3^tt5' -£3 jama- 

s' KIS^-fc^LTttaite-fr Lttt, 

^yyyv =*-/\sfj:t°<Dyy =*-;\s%tectbb Ltzmzftmvza btiltfr® 
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xmmKm%x%z> 0 

5 *fP|©jK!)^^^f-KW5s iRNAIt GPR40^3-Kt5 
R NAO-gJ £ **ticttMW*R N A &-£*rr 5 -111 R NAT'fc 5 0 

5V&fr£tlZ&&&m*bftZT^±yxmX'Ml££tlZ s i RNA, IE 

10 £tiz&mmw>bte5T>i L -t>'xmx-mj&£tiz> s irna (11122) & 

s i RNAIt (00, Nature, 411#, 494H, 2001^) t$Ct, 

GPR4 0£=i- K1-5RNAO-§P5r^-t-Sy#1f-r Att, ^*PO*8fe 

15 (0!k TRENDS in Molecular Medicine, 7#, 221H, 2001^) fcUHCT % # 

**iJ-y.AOE?iJtf>— $|5£GPR4 0^=>— KtSRNAO- gP(Cl 

K&=»- Ki"5*£SE?'J*^1'5 1 l)<0"C*)tifiv^*5'{)WefcoT 

25 ftgl&<2cDNA, ±EL7tm-ia^6*OcDNA7-ry7!J-, £fifcD 
. N A t> «fc V \, 7^y7y-Mt5^^-lt /^7!Jt77 

-S*, 7°7^^ K = h\ K&<t^f^T'fcoTt>ctV\ 
±12 L fc« • & ft ct 0 m R N A ®# £ t 7c © * ffl V n X ^Reverse 
Transcriptase Polymerase Chain Reaction C£*T> R T — P C R i ll§#Fi~<5 
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(1) %&m^r: 2 s E7!l#*: 4, Efl** : 6 S Efll** : 1 8*fcttJB 

NA, (2) mm^: 2, E?iJ#^-: 4, E?!l#* : 6, E?iJ#-5§- : 

1 8 * f2E?'J#-5§- : 3 OVmfrZtlZiM.mmtlt^'f x b V ^ifx'shtefk 
ftTWyu ^-fXi-§igSE?iJSr^rU > 1, E?iJ#* : 3, SB 

?"J#-§-: 5, E?IJ##-: 1 7 * ttE?'J#-§- : 2 9 T*^$ix5 T 5 / &E?'J 
^ f> * 5 G P R 4 0 i If (M, !J # > Kffrfrfitt, i'^A- 

tt«££ftUB £ ^r1"3 ;/ * -g e K £ = - K1--5 D N A 
E^J&^"1-<5DNAfcif#Jfl^e>;iT,5 0 
E?|J## : 2, E^Jft* : 4, E?li## : 6, E?iJ#-S§- : 1 8*fcliE^J# 
3 O^SfrSftS&SE^Jt'WT'y *VXf#5DNAi LTfi, 
tf, E?'J#-^: 2, 4, E?'J#-S§- : 6, E?iJ#^ : 1 8*fc»4E?!l 

#f :30 -e^^tLS^SiB^J » 8 5 %£Lk, t < ItJft 9 0 %&>± s 

tt, #3PJ?tf)GPR4 0Oa5^SE?'J%^rl-5^DNAy7-Y^-$rffl^ 
T P C R iSfefd «fc o Tit * fc(±Jg^ &-<^ * -K:*a*fcA/*rD N A £ 
*«WOGPR4 0<B— ftifeSWi^fcJgc&a- Kt5DNA»f^tL< 
J* D N A & I ^TTO L fc t> O £ tfW :/ V *V -tf- ^ a V\Z. <fc o TS^Ji" 5 

u ——I/? (Molecular Cloning) 2 nd (J. Sambrook et al. , Cold Spring Harbor 
Lab. Press, 1989) £CttO;frfc*££tfcoTtTfc 0 Z <t#-?# 5 0 TfT 

DNAtf)£gE?lJtf>£&W\ PCR^O^E-y k Mu fa n™ 
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• -super Express Km (*) ) , Mu t a n™-K 

Sit ■(#) ) fc^fcffl^T, ODA-LA PCRft, Gapped dupl 
exit, Kunke 1 fe*Wiflc42^PO*ft*>*V^«:JttlfeCl|li:6*ife^ 

L, *'fc3- jfeJSIffl!l:iili^±3 K^i Lt^TAA, TGAf fcliTAG 

fc*rucwtfcj:vY k^«k»±= K^tt, 

10 ^DNA7//^-?:fflV vt MiDt 5 w i t'^ 5. 

^3-Kl-SDNA*»e>eWt-t-"5DNAWf>T"S:«I9HiU (») f£DNA®r 
)i-*rS!!$ft$63l-<* *-©TaEteasg1-5 r. 1 1- «t 0 

15 ^^-iim *JHMh**0>??*5 K (R p BR 3 2 2, pBR3 
' 2 5, pUCl 2, pUC 1 3) , ttlgft*©^^? K (Ms PUBH 
0, pTP5, pC194) , mU&XyyX^ K (0»J. pSHl 9, p SH 
15), 177-^^T!)t77-^ I'ho •MA'*, F^;/~T 
^^/U^, ^^^7.^«^OK)tl^-rA*^«t'Ofl!l, pAl-11, p 

,) 20 XT1, pRc/CMV, pRc/RSV, pcDh.Vi/Neoft^l^ 

£?s£<i: UTfflV*5*frtt", S'RkT'p^*-, SV4 07'd^-, L 
25 TR/nf-^- CMV^at-^-, HSV-TK^n*-^-4^iJf 

#£.LA\, trJRS-C*>5»^tt» t r p^n^- 1 a 
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1&±d s '<^**BT*>$#&M\ SPOl/o^-^- SP 

HO 5 /n^- PGKyn^-^-, GAPyp^-^- ADH7"n 
SV40or i tl&«;1-54»^*>5) * LTV*5 fc<3£/BV>5 w £ 

io hf r tmfotzm&frhz) ste^ y h u^F-t- h (mtx) mm % 

ry^yvittafif (wt* Amp r <tii«-t5i§£risfc£) > ^^^^ 

. (filT* Ne o r £lfc#1- 3, G4 1 8»tt) 3^ff 
£>ft5. #fc v CHO (d h f r -) JUM^^tdh f r itfirf-fcaft-e— # 

15 t?#5 0 

6WONjft*«^f**Ii-« 0 - ?s£#^>^ y t TMMX'hZW&K. P h o A 

20 ?§£#g|S-e MF a • ^-jvUEflU SUC2 • v^-?vHE?lJ& 
• ^©J:5»CLTfll3S$tLfc*38W^GPR4 0£ = - K1-<5DNA££*Tf 

^±<t LTte, Mx.fi, 3c^* y trmm, ^f-^mm. mm, m.&mm, 

y t TJ^O^ftfliJi LTtt, xi/ x y t7- = y (Escherichia coli 
) K12-DH1 (T'nv'-^y/X • ^ - if . ■^v'g^-yU . T^t^- • 
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t 

■ 

iTZf • f^fiyW X • Or"? • H • (Proc. Natl. Acad. Sci. U 

SA) , 6 0t, 1 6 0 (1 9 6 8)) , JM103 i%UVyt 'T'syX 
. y f— f- (Nucleic Acids Research) , 9%, 309(1981)] , J A 2 
2i (v?-^— -j-jV - ytrzf • ^U^a?- • 'W^o (Journal of Molecular 

5 Biology), I2 0t, 5 1 7 (1 9 7 8)1 , HB 1 0 1 C^ir—M' ■ • 
^-U^y- • /W*o5>-. 4lt, 4 5 9 (1 9 6 9)) , C6 0 0 [5?* 
**f>4y9* (Genetics) , 3 9#, 4 4 0(1 9 5 4)] fc£#fflV*&iT,S. 

^fvl^Mfii LTf^ s<*?-frX ' X^fvU-X (Bacillus subtilis 

) MI 1 1 4 [v?-^, 2 4#, 255(198 3)) , 2 0 7-2 1 C^ir~ 

10 -f~;l" it"?* ' '^Jt^ ? X h y — (Journal of Biochemistry) , 9 5t, 8 7 

» 

(1 9 8 4)) ftWJS^bftSo 

g|&£: LTtt, #J;U^ if y # o W * * -fe (Saccharomyces 
cerevisiae) AH22, AH 2 2 R", NA87-1 1 A, DKD-5D, 20 
2, i/y*^y^ OT'l'irX (Schizosaccharomyces pombe) NC 

15 YC19 13. NCYC2 0 3 6, f^rT h V * (Pichia pastoris) ft 

(Spodoptera frugiperda cell ; S f «) , Trichoplusia ni<D 
=P»**OMG 1 Trichoplusia nitf)0pgl&tf>High Five™ £M&« Mamestra 
20 brassicae*&<ft,M£fcliEstigmena acrea&%<Dmi&ftif&M^btlZo $ 
^f^^BmNPVOii^Ji^MJfettjflaWte (Bombyx mori N; BmNW 
ft^fflV^ftfc. fUM&fcLTM:* flfctf, S f 9« (ATCC CRL1711 
) x Sf 2 ltolfo (U±. Vaughn, J. L. -f V • # (In Vivo) ,13, 
213-217, (1977)) fcifas/BV*e>*L3. 

- (Nature) , 3 1 5#, 5 9 2 (1 9 8 5)) o 

WjWmf&tLXlX mpts t/HMSCOS-7, Vero, ^W--X 
/s j± xf-mifoC HO (£IT, CHO*BIJ!Si:l&fa) » dhf ritfc^ti^-r 
^ -_XaA^^-»CHO (UAT, CHO (dhf r") funs* use) , ^ 
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5 — (Proc. Natl. Acad. Sci. USA) , 6 9t, 2110 (1972) -^v 5 — ^ 
(Gene) , 1 7#, 1 0 7 (1 9 8 2) ^<k*(C|2^^fe(C^oTfT^ 5 - t 

• i/^x-f y^J* (Molecular & General Genetics) , 1 68t, 1 1 

io 1 (1 9 7 9)teklztzM<D%mzft^xfttevzttfX~ZZ 0 

m-ftZMnfeWii-Z iat,mi.lf,/yyX'^>'^-fy(^a *y- (Methods 
in Enzymology) , 19 4 %, 182-187 (1991) % Xnr 
• *7 • if • tv^at/u • T;*7xS — • • t^fxywX • ^X • if • =l 
— (Proc. Natl. Acad. Sci. USA) , 7 5#, 1929(1978) & 

Bio/Technology) , 6, 47-55(1988) ft ^KEic^fet^oTfTft 5 w t 

20 h =J-/U. 263-267 (1995) (^jW±3gfr) ,^dd ^- (Virology 
) , 5 2t, 4 5 6 (1 9 7 3)tc:|B«0^j5felCtSfeoTfT*9C:^^t?#5. 

z<d£i\lvx, gpr4 osr^— K-rsDNA^^^-raum^^^— T* 

LTtt\ «itf, j//un-^ x x^^hy^, ->alt*^ 

^xk^ ^-tf-r^ i*)^**, *s*e, '<i'ji'stemmte¥<Dmm$.fzit 



WO 03/068959 



63 



PCT/JP03/01483 



SteitS^-ft if* San LT t «fc 1/ \ P H(*i& 5 - 8 tfM* U\ 

■ 

5 ^ /^£-at?M9J£ift [5 7- (Miller) , ^-f— -f)\> • • 3^ *^JJ / 
^7 • • ■=£■ 1^^-3-7— • S^x^T'-'f (Journal of Experiments in 

Molecular Genetics) , 4 3 1 —4 3 3, Cold Spring Harbor Laboratory, New 
York 1 9 7 2) ##*U\ r^MCJ: ^n^-^-^J: <i&/9H* 

i 

10 /&*T*#5 0 ' 

fiiis^^* y t Tj&mv>i§&, t&%i*m%fo 15-43 t-eifa 3-241$ 

felZ&'*5-/VXBM<Olg& > igmZM%fo 3 0-4 0°CT*m 6-2 4B#flMf 

•fc—jvy— (Burkholder) [Bostian, K. L. Zfui/— • 

ji^jc— (Proc. Natl. Acad. Sci. USA) , 7 7#, 4 5 0 5(1 9 8 0)) ^ 
0. 5%^7if $VK$r£#i" SSDigi (Bitter, G. A. -?u*s>-*?^?X 
) 20 • if? - If • -fi/a-fjV • T^x^— • ^"7* • t^x^WX • ^-7* • If • a 

i 

— ji^ni— (Proc. Natl. Acad. Sci. USA) , 8 it, 5330 (1984) 
^2 0^-3 5*0X^2 4-7 2^WfT*V\ &gK£CTii&^#£;to;l 

So 

Grace' s Insect Medium (Grace, T.C.C., ^f-^— (Nature) , 195, 788(1962) 

&M<DpHm*}6. 2-6. 4\Z.fflmtZ><V&fr*U<\ *&Hfiii$#J2 7°C 
T*#J3-5 BMfTfcK ^StCiSC.Tii^^SrAD^S. 
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5-2 0 Z^ttMEMigM (Science) , 1 2 2# 

, 5 0 1 (1 9 5 2)) , DMEM^i [^^dd^ (Virology) , 8#, 3 

9 6 (1 9 5 9)) , RPMI 164 Oigifc JvU- • if • T> JJ* 

f • ^T-^iiJ^ ' Ty*SX-— f S3 V (The Journal of the American Medical 
Association) 1 9 9t, 5 1 9 (1 9 6 7)), 1 9 9Jtftt PS'— • 
^-y.-tf • yf-^jcxw • 7*— '1f •/W*Pi?*yW«^f f -f ^> (Proceeding 
of the Society for the Biological Medicine) , 7 3#, 1 (1 9 5 0)) & 
tfjWBV^WlS. pHli*«j6 — 8t?*>5^s»*LV^ 0 ^«ii^3 0°C~ 
4 CCT^l 5~6 0#MfTfcv\ &^\z.i&^xW^Wfr*ntt 0 

PR4 0*4filc-&U5:im5. 

fcUttf)^ ^#81^5$ (c«fc t)GPR4 0Ofttta««r#S*ft*if*sa 

(vmrnit: &&<kto<o&m-tttnm&mmMttt>'&xftt!: s 0 

9 7-r-*if«>i»jw«i*f?iitt«r*«Jffli-a*», Ml»pvh^77^ 
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^< LT#<b*l5GPR4 OiSiBaiflE-CWbJxfcW^K:**, Sft^^fe 

* 

15 *|gW<OGPR4 0{Jl*H-5ftfttt, *%«OGPR4 0MLf5^ 
#3BW<0GPR4Ofc#r5tfcfctt» *3BWOGPR4 OSrttWfc LtfflV\ 

/ p — TvuttttofER] 

) 20 (a) * J V P — tfrtfi#m±mffo<D{ / f%l 

*HPJ©GPR4 Ott, i#?Lii)^^Stt-CS4-lc«t0fiiflcM^^TIIftM 
^j,K ^?*> 7*K ^###tf<bft5a s > # * *5 .fc 9 y h 
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/VXfj XDjjfe — (Nature), 2 5 4 9 51 (1 9 7 5*f) 

^y=i-yU (PEG) ^>±>y^ VjA'XteZtfimtflbtl&tf* #£L<fiP 

EGriS/8V^*L5o 
-WW&Umt Ltli> #J;itf, NS--1, P3U1, S P 2 / 0 # 

6>ixS^ % P3Ul^L<fflv^n5, ffl^e>ft5tt#M£*M& (Mi 
J&) »i:'S-BItiN>ja»i:0#*LV>H:*W:i : 1~2 0 : \W8iV1hQ . PE 
G (»*L<tt, PEG1 000-PEG6 0 0 0) ^10~8 0%iM 
ST-Sfe!JP$*L, ^2 0~4 0t, #*L<ttft3 0~3 7 < CT'$J1~1 0#M' 

fflV>Tfc&^ 0 08x.tf % 1-2 0%, &$. b<ttl 0~2 0%O^H&i«jflLMSr 
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R PM I 16 4 omm, 1 ~ 1 0%<7>WJElkiti%$ttG I Tigifc Gfoft 

mrnxm m ) *iztts^7v \?—?tm%Mikffit%i& (sfm-i oi, 

0* L < tt**J 3 7 °CXhZ> 0 iggftPOtt, i§#5 B ~ 3 flRK L < f± 1 il 

(b) * j t u — fji-ttftomm 
ttmm, *ft*tt&« -f^-^^m^ (#k deae) tc±5&jfc*8c % mm>t> 

LtiLfc^XMfe-fZ Z b ti'>XZ Z a fi»Jxtf, ftg&JK (GPR40^) 

*+VT-^ffi£itx&mLti^yTy\zttLxmm i ®}m&<xzfti-£, 

iitTvN^x ^ 1 U $ 0 . 1 ~ 2 0 % & * L < lift 1 ~ 5 <^fiJ^T^ 7> 

r 

tit, ^y^>b*vV7-<D$yvy?iat. m* om^m* z z. b 
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T*# So 

*»GPR4 0K:#T5«;#£ Witrtf, 

15 i-^W) <Cif*s»*U\ «fc 0 JMfrttlCtt, thGPR4 0©C«^f 

20 bits. *a»-et>» A**«toMfti o~3 0 mv^ffiafcmw&fflamttj&tt { ) 

i*Ztlt><DmW$.L<m^(t>tlZ> 0 AffcffjKte, 77M'>yil (farn 
esoic acid), 5. 8. 11 — eicosatriynoic a 
c i d , 5. 8. 11. 14 — eicosatetraynoic a c id, 
Jr ( oU i c a c i d ) , V J — /Hfc ( 1 i n o 1 e i c a c 

25 id), !// Wfk (linolenic acid) , a-U; (a 
— linolenic acid), v }) / \s ( y — 1 i n o 1 e n i 
c acid), 77^ P (arachi donic acid), ^l-Y 
zi-y-s<l/$ ^-^W. (eicosapentaenoic acid, EPA), 
i/f3fi?z>8(eicos8d-ienoic acid), x^nfUi 
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xy|(eicosatrienoic acid), K^l^^f-^^K ( 
docosahexae.no ic acid, DHA) , K=*1J" h V zLyffe ( 
docosatrienoic acid), 7KV (adrenic a 
cid) > 7!)!JvS!(lauric acid), ^/WS^iS (palm 
5 i t i c acid), •^tz^O^.tlifUm^htl^o 

XLfi, (±) 14, 15-^Ko^->-5Z, 8Z, 1 lZ-i^nfh 
y^^gfe ( (±) 14, 1 5- d i h y d r o x y-5 Z, 8Z, llZ-e 
icosatrienoic acid, 14, 1 5-DHT) , (±) 5 
(6) -actfdrv'- 8Z, 11Z, 14Z-x-<3th!Jxy^ ( (±) 5 ( 

15 6)— epoxy — 8Z, 11Z, 14Z — e icosatrienoic a 
cid, 5, 6 — E ET) , (±) 8 (9) -x.7$*ris- 5 Z, 1 1 Z, 1 
4Z-x/f3fh!Jx^ ( (±) 8 (9) -epoxy-5Z, 1 1 Z. 1 
4Z — e icosatrienoic acid, 8, 9 — E E T) , (± 
) 11 (1 2) -^^dr->-5 Z, 8Z, 1 4Z-x^nt b V ( (± 

20 ) 11 (12)— epoxy — 5Z, 8Z, 14Z — eicosatrien 
oic acid, 11, 12-EET), (±) 14 (15) -ot/tf^v' 
-5Z, 8Z, 1 1 Z-^-T=f-h V^y® ( (±) 14 (15) -epox 
y-5 Z, 8 Z, 11Z — eicosatrienoic acid, 14, 

15-EET) ftZ&m^btlZo ■ ■ ' 

Lfc^oT, **WOGRP4 0;GPR4 0S;3-Kt5DNA (^T, 
**WODNAtllE-r<5#^fc5) , GPR4 0lC^t5feifr (£*T, * 

NA (£AT, ^PJ^TV^-fe^^DNA^BSfB-r^^^feS) , $3g91£> 



WO 03/068959 



70 



PCT/JP03/01483 



l"ri-^KlC*f1-<5 s i RNA (&Ts *%W<Ds i RN A illl&lE-f 6 

■ 

mm 

a) #360i0>GPR4 0*fcttb) G PR 4 0 £ = - K-f3DNA5\ *£9§ 

WGPR40 ©fct&F^lcHill-saSAo^Bfcls ±tf/*fctti&K!fflfc£0>ES 

K-CfcSfltJteK^fefi^a^y-r K©4SlftEfll#3tM»-e**V> (GPR4 0 

A#a s V*$»frfc % a) *»GPR4 0 &SA#f£|fc-5-UfcG P 
R4 0<Z>!;£*i?ELfc«9, b) (<<) *H0JOG PR 4 0 = - Kt-5DNA!r 

-8:5 J: oT* fcSl^tt (n) »*t^5»J!a{C* 
3g0f©GPR4 0* = - K+5DNA*#PAU*5l*-&fc«l!:, M^at 

■B\ y^>K©^Sr^Jc38ff*-fr5wt^-C*5o #3893 <0G 

PR4 0£ = - K1" SDNAf*. 3fc£^(ft«tt&#|g0i<BGPR4 0<D«M6* 

ri/K-^, Wf^^ttM, 

am) mntmtziw'&*ti&. 

**W©DNASr±IB^I»»f&al!»i:LTttffli-*»^tt, «^<7> 
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tV *?4 V *s^-t y W 4 fr*^9 9 ~i£)*<b%^il*9 9 —KMX 
f-f/KO «t 9 &7JT— 7vM;:<fc otg^T*^ 5 0 

5 Wtlt a) *£9i0GPR4 0*fcttb) #|glJUO D N A H\ 

mm, ttimmmm%z<o^M<Di&v&mnmzmmvzzo man, a) 

#3S93©GPR4 0*fc»4b) *»W©DNA«r4a*WlcBi?>6*t*>Bi*p«)a 

io fc, Jttgftl, -<t^/K B&JfifaJ, *S£*»Jft iftth 

i:tot»*t5:im5, WCtt, 

^<-h8 0 T ' M , HCO-5 0) &££0MBLT<bJ:V\, ttttfti LTtt, fl* 
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0>j^«, mmm mti^ yywt&msm. & 

lt#Jftt'£ga£LT<bctv\ P^^iX/tait^fiii^, ®^^T>7 B /WC3fe* 

K:J:0SSfttt:*>S#* 1pS4^, -jRWm^^tfs *SlS*f (6 0 k 
g t LT) fC*5l>Tfi, -BlCO#£jO. 1-1 0 Omg, #*L<«t*ll. 0 
~50mg. £ 9 $f * L < WUft 1 . 0~20mgTfc5 o ^PWi-^-f^ 

h&KZtK mt-ft. i&tiM<DM-?l±i&%MZ-t£. (6 0 k g t L 

T) {C&^TtiU — BlCotJftO. 01~30mggf, 0£L<I*#JO. 1 

-20mgSt, J:9#*t<ttj»0. i-l.Omgg«*»JRa«K:J:t>S 
9«llf±*>*^ Sn&4Wg\ -«Wk«x.ff % (6 0 k g i 

LT) izm^Xit, -BICOtltO. 1~1 0 Omg, #*L<ttf&l. 0~5 
Omg, «t «9 if ^ U < ttj&l. 0-2 0mgT'fc5 o ^fr&PlttK&^-rS^ 

(C&I^TIi, - B llo#|^) 0 . 0 1 ~ 3 0 m g USts &t L < tt& 0 . 1 ~ 2 
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(2) m&*&wm 

5 ty^ -f^, f-/^«e<!:*) (c4o(t5«0J^GPR4 

) ^tB1-^>^t^x*t50T\ Mz.l$. ^DNA*fc«mRNA(DMfS, ^ 

10 *|g^(DDNA, T^ir^DNAl; fetes i R N A£/B^5±iE<£3HK 
S C P & (y / ^ y ? P. (Genomics) , ^ 5 8 74~8 7 9l (1989 

^^•Y X • ;J*:/ • a-*— 31^.0:— (Proceedings of the National Academy of 
15 Sciences of 

the United States of America) , ^8 6t, 2766 — 2 7 7 01 (1 98 

9¥) ) tetizxvmmi-z^ttfxzzo 
) 20 ^Bxh^mmm^tz^m^mBt^mmm^^t^m-r^zt^x 

S—fy/^T']) ^i?~>3 >K<fc 9:£^c7>GPR4 OO^^jg 

25 5 0 
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*xm<z>GPR4o<Di&MX9Lfc&m+z&BtLxfci mz.t£s Kit, its 

5 -Y >x ]) z/T Y^Jly-v, ftIIR0<k jfa&tt&A. JJIJfcStt, 

* 

(3) *^^©G P R 4 0 WMt§:lfl;$t5^^^tt5II 
10 -f&fc>*>, 0iJ^.tf, (i) #fc hi#|LK)^Wa) b) ; 

Bts, c) m&frt>mmLfzmmi>L< atoms &tnt \n) mwu^wm^ 

15 9. 

(i) jE#fcSV^mS*7vw#fc httAfttt 75>K 

#jfefclJ:«JfaJWri»&mRNA£l4tfJU 01*. tf, TaqMHPCR*^ 

7v y V Z'a 0 Z t (c «fc 5 *?^f-f S r £ -So 

(ii) *IS^OGPR4 0«r385l-f*»«t5ftf*:«r±ISO*tt»CftV^L, 
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mxh1/Xte¥Z5-Z-Z>-l£tiffflffi ( 3 0 #iitJ~ 2 4 B^B^ #£L<Ji3 0 

1 2 B#TO> J: 9 #S L < 1 B^itfj- 6 mutti) 1 1 < te-£B^& 

5 (3 0#&~3 &£L<f*l 8^^-20^ i <9^L<fil^P B m 

#U ^t-^r^ii^ (30^-30^ &%L<teim*r&~~2 B 

ct , 9^*L<i±iB#r8m~2 . jMic^^^i^gpr 
io (ii) mMU^mnmi^^mi-^m^mit^m^m^izm^^, 

(2 2 Bt&~3 0#) , OTMl^itl5*|g?!OG P R 4 0 ©mR N A 

*££4, ^-t-5r<l:^J;t)tT^9C<l:^T't5, 

*$g0J?©GPR4 OO^A^ig^D^-fr^-ir^ctD^ GPR40^ 
Ca 2 m »cAMP4^ iBJISrtcGMPifiJt, -IV I — A* V 

m±. Miiii. mifcftm&wov >mt, c - f o s oeitfL p h 

K-Cfc*. LfctfoT, ±IE** y~=y^&t?^e>tl5*|SWWGPR4 
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*^©gpr4 ocomm^&zmm-fzmBk lxk, mmm, mmmm 

* 

yfc&m (id w y ^###1 (iim) «t^^^^*tL5o 
j>*v>7 wi^-, j V* v j —v, wiwm\K jk&tiLmB. mffim&, 

mumm^^\ ^<Dm^tLxn, mmm m*.\z. mm. v 
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* 

fl^H^WKW^ u#5ffii: ©«S«ttaS». *fctt!B»«M* Z<D&JtffikD& 

* 

-ry=>-/K mti- h v> J** if) ttiwm^bti* mmtrnffiffimm. 

-<-h8 0™, HCO-5 0) teUbWmLXhZ^o JfittSfcLTfi, WL 
±BlHB-i&«jWttu HWJ y^Rttttift. St 
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±Mte¥t&$Lxi>£\<\ m^r^yMz^m 

HWiVb (mx.it, K ty^ 

k gtLT) fc*$V*Tfi* -BlCot^O. 1~1 OOmg, #*L<tt*&l. 
0-50mg, «fc 9 L < f±#<) 1 . 0~20mgX'fe5 o #gnftjKl£-£i- 

t<>H45#, 09*. tf* &tt#Jo^T'te:l«J;itf> ttJUAJfrff (6 0 k gt 

i~20mgti i 19 l < raft o . i~i omgmm^nmmi^xv 
15 mmw^ts, 

(4) #3B9i<0GPR4 0<&£*ft*JJ:tf&B^ffi 

*3§§Htf>#t#te, *hpjogpr4 o*«fHW»wB«-f s^imso-e, 

20 -f fcfc*>, *J8fflli, 

(i) *3&?l§<0«:#£» *«**5«tO?««^SirfcGPR4 0iSrjtt^^g: 

(ii) ^«ifi*±fc^»<kLfc**M©ttfr*J:o«Wk*nfe**Wo 

m&zmjzi- z> z. t *&mkirz>mkWL*v>G p r 4 o (Dfcm&zmmt 6 0 

±12 (ii) ^^ftfeClfc^-Cfi, -^WGPR4 O^N^Wt 
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tit, GPR4 0 ? n-t^MfflV^GPR4 CKDfci £ 

ft<, WJ^^O^* (^Jx.f±*> GPR401) LfdrCft, fitHKt ■ 

io Ay/hy yj&isxv-y-y K-r ?^ttas#afcJB^ fetish M« 

0J;t«\ ( 12S lK C ,31 IK C 3 HK C 14 C) 4^t^H5. ±12 

15 mmtLx\*:gfexitm&<D*zti:b<Di>w$.L<.. M*.tf. 

> - T t* ^ V m V * S r 1 1 T* 1 5 o 

gpr4 ofcaiMi******^ ®fe\tirz<D\z.m^btiz>\\&u&*m 

\f^Jjmxh LXtts T$v-*, T*xb7>, -fer/UP-*& 

25 a <D*mfeg>tem. ^T^y^r* k\ *>y=^o£/&i$r 
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E <^>f - > hV y ^ j£ K «fc 5 G P R 4 0 © $J;£ {dfc V >T fct , 1 IkRfc t 
J&lzm^btlZtiim*. WZ.t£s 2^SJ^T'fflV>btt5^:^\ GPR40W 

M&&xi*. ®&m*<ofti&bm&miLk&fomzttLxm:&Mzfcfczit 
%2W.#bLx®mmfc&m^®mkmttfm^tbtiz> 0 
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^»J^&J (£3J£) (E^»K, Bgfq6 2^ff) % TMethods in 
ENZYMOLOGYJ Vol. 70 (Immunochemical Techniques (Part A)), IH* Vol. 
73 (Immunochemical Techniques (Part B)), IrIIt Vol. 74 (Immunochemical 
Techniques (Part C)K |pJ# Vol. 84 (Immunochemical Techniques (Part D : 
Selected Immunoassays))^ IHS .Vol. 92 (Immunochemical Techniques (Part E 
: Monoclonal Antibodies and General Immunoassay Methods) K IWIlr Vol. 
121 (Immunochemical Techniques (Part I : Hybridoma Technology and Monoclonal 
Antibodies)) (^±s T#x^ V t Zf^Xft&tf) teb'Z&mtZ £ t &X'% S 6 

SfeKtt, *ISS^M^TGPR4 0 Cl^fcio TV 

G P R 4 0 <D*«©W'>#fcttl W^tfs G P R 4 0 <om.Wf±K 

GPR4 0^^i|W^ttS$nfciJ^fCf^ «x.tf, GPR4 0 
#S§IE<7>GPR4 0 0)m&fi£\zMM+Z>&Bb LTIi. «ffi^ »*fs£Pf 
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mmm, Mantm* &wm& mwm. wmit, k. 
5 *&w<dg p r 4 o ommmz&mi- %m& t lxix mzh, mm. m 
^xyyjw^-, jyxv mmmt. &.&&m&. mmm^ 

10 (5) G PR 4 OiZ.ttl-zmffi&tititt^ =*-y-S<< b'&LH<DVtf> b'Olkfc 

Ca^OMif, &I&tocAMP&&<DinmtfJit>tlSZbfrbs GPR4 
0 fiwO#IB^F*9^^yP$rJt^i UGPR4 0 Kft-f SJjlJft&tfctt^ = 
15 ifV-f hW^J/jy^KfcJBBU *fc fifths fc«><BKI|gfc LT^T'fc 

#3891 »i» f*ifc{fc£^£GPR4 0 &£*1-*»JISte8tt£-ii:fc 

*frli*5»t5, GPR4 0^Lfc»Ca 2+ »«±^-Stt*fctt»jart c 
AMP^»JSttSr«1--5r iMi:.f5GPR4 0fc**1--5 V tfy K 
20 0***tt«r«ltf 5. 

^> -a-DX^f KY, ^fit-f h\ yjly, /^yyu^i^V, ^-dr'>h^> 
^ PACAP (R P AC A P 2 7 , PACAP38) , 

25 7Kl^/^^ay^ y-^h^i?^^. GHRH> C 

RF, ACTH, GRP. P TH, VIP (Ay7^f^7 ^yf^r^t 

7? yy T'y^-y, cgrp (^->h^v?-yy 1/-7 
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V- (&L IL-8, GROa, GROj3, GROy, NAP-2, ENA- 
78, GCP-2, PF4, IP-10, Mi g, PBSF/SDF-l^i;' 
©CXC -Jr**^ 7 5 y- ; MCA F/MCP- 1, MCP-2, M 
5 CP- 3, MCP-4, eotaxin, R ANTES, MlP-la, MI 
P-10, HCC-1, MIP-3a/LARC, MIP-3^/ELC, I 
-309, TARC, MI PF-1, MI PF-2/e o t a x i n-2, M 

DC, DC-CKl/PARC, SLCftifOCC^'f ^77 5 !l" 
; lymphotacH i n^i'OC^'f ^77 f ract 

10 a 1 k i n e^i'WCX3CW^yty77^ l> , ^VKt!) V, 

x>70^MJy, t^^^y, ^a.-nr^v'^, TRH, /^^Tr 
4 yt'#))'<"79>( F s #7 — >. yy*777f^ (LPA) > *:7^ 

) 20 GPR 4 0 W5fflrtC a 2+ |MfStt*fclilUSrt c AMP W*J 

1*1 C a 2+ ^^±#Sttt^mi^rt c AMP£j#$mt!fe£ZfiiJ£-f 5 r i^:^ 
25 ^i:1-^GPR4 0l^t1-§y^^KO^:^&> *3j:tf 

(2) ^IM^GPR4 0^ = - K-f 5DNA£^1-57£®&&ft£tg 
iK: «fco T^M±lc^!a Lfc Uir 7* - * ZStzm 
-g-(Ijott-5GPR4 O^^-r-S^rtC a 2+ ^±#Stt^fc{i«rt c AM 
P£j&»J©t££$J£-f S ^ <!: ^^t5GPR40 (£2*1" 5 y Ktf>& 
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m^, p&tit&msG p r 4 o icj&^-rs - 1 &m& ttzm^ ±ibok» 

GPR4 0tr^*1-5jNBHaoi^®^t LTfis iNMS tflHfc LfcSL ^<^^T 

its Potter-ElvehjemS**^^-f---C«ijaS:Jf Lflti-^jfe, !7-yy^ 
Is*?— ho'> (KineraaticattM) KlJ:5*Sk jQWififC «t 7 

u ^ ^ 7° V * ft if T* AD JE t e, « £ ft \,^ y X/w ^ P, PR ffi $ ■£ 5 r <b {C «fc £ 

teii (5 0 0 r p m~ 3 0 0 0 r p m) T'Mftffl ft 1 #~ 1 0#) jg 

&U ±f*£:£ fclifciS ( 1 5 0 0 0 r pm-3 OOOOrpm) T'ii^3 0 

G PR 4 0 t*BJte*3*E©y ^/fijr^JK^^^Se*^OJRfiJ£^#<"&*tL5. 
G P R 4 0 Sr^i-5*fflHa j ^-5:^jNejiaM®55' t POG P R 4 0 oAtt, 1 ftjfc 
1 0 3 -l 0 8 ^T*fe5O^$ft L<, 1 0 S ~1 O'&^VhZMW 

» 

- rtC a a+ »g±£gtt*fcli*|IIJ&rt c AMP£fifcm(Ste£&fc<&:frfe*fctt: 
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ftoT^fti-So HJ&mxm&wsmki'&toii (M*.a. ca 2 \ camp 

*&W<D» tflsb'&feft*? hit, GPR4 6Sr^*1-5»IS*/trt:-tO|ie 
CO J; 9 LTfc££jt5 G P R 4 0 y Kfi, G P R 4 .0 Idfe 

(6) #&9?<DGPR4 ytf^Kfcfcttatt&afcS-frSfc** (73'- 

*«W©GPR4 0*ffl^5^ ■£fctt&g^SGPR4 0£>3g^£flHS 
15 U tm^Z^^fz\/±7?-&&Ty-t4%Zm^^k\'£<>X, Vtf 

> h'x-hzmj0j&t.itit^ r=if / w Ki:*»GPR4o kom&fe*®. 

So 

^ 20 r©J:5 4^«!ii:il (^) GP.R4 0^UT*ffl»J^Si4 

•ttittoffl-t ZtS&K I?) ttl-Zik&to (^=b#5> *WGPR4 0fc*f 
25 1-6T=f=*M % (n) 'ttiHiJ!ajW».SttS:*L/j:^ft'&» (^t><4>5. 

■ 

0JCOGPR4 0 7 h) % (^) y K<t#IPJ!OGPR 

4 0 k<D&&ji&V£%ttZ it&®, hZWt (-) y#>K£*3893<&GPR 
4 0^i^»^5M/ci:i:'^S^5„ 
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*»W©^^y-=v^*ftk:*5^rtt, (i) b (ii) ©StefcisttS, 

g p r 4 o (c^-r 5 y v<D&&m, mwmns&b b&m%. lt, 

«fc 0 ^flcttfctt, #$&9lfi, 

a) fliaitfcy^>KSr % *I8?I«G P R 4 0 l^itt^ tti^i , HI^Lfc 
y # V K*5 «fc W © G P R 4 0 Kl*tt * *fc *s tt 6 , 

4f I3s Lfc y ^fy K©I*G P R 4 0 5 U itUs-f 6 ~ i 
mbTZ>Vtfyh*b*&WOGPR4 0 b<niti£&t:£{t£itZikG'ta*1ztt 

b ZftWib-FZ Vtf^b'k *&m<DG P R 4 0 k ©fe-^ttSrSE-fk^-frS^^j 

y— 

c) ««Lfc»;^fvKSr, **M©DNASr^lri-5^|t<l5ife#:*«Hli-5r > 

«fc o T»l JSBLb f H$6£ L fc#36 m <D G P R 4 0 3 fc*H&- C *5 ft <5 > 

8KB Lfc y 0> V<Dt%G P R 4 0 fC»-T S*S-^**»JS U tite-t* ZbZW 
Wtb+ZV #> F b*&ft<DGPR4 0 bO&^&mtZitZlk&mtlZi* 

d) *^OGPR4 0*gttm^ *^OGPR4 0l: 
*J"f"5 y Kft £*) £#3PJ©G P R 4 0 &ttirZto&lc&m£ttm<& 
b. *56WOG"PR4 0^^{t1-S^ttfe«ttm»^ifeSr2|5:|gWOGP 
R 4 0 Sr^1-5jBBJiajC^tt$-fr3tai^Jc*5lt-5, GPR40^ LfcHMSiM 
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e) *»W©GPR4 0 4rfiH^fc-f*{fr&* 23B9K&GP R4 Ol£ 

5^R<Blfe**»*i"'5 w t ^«toraUteK±lc3SmLfc**WOG PR 4 0 

15 WW^mts c-fos ©iSttlb, pH©fl£T*if«:iE5ii-sett*fctt>Ii 

) 20 y^/y LTtt v J}gJK&£fcf*^>f'=fV'J' KiGPR4 0 t<D 

25 UglSK^fctt^'T a-bVW K£GPR4 0 ^^te&^bS-tfSfb^* 

fc£^T*fcoT<b«i:v\, GPR4 0 7^^ !J — ~y?t 

5»^tcfi, ^y^^K^-ttr, 7=*-* h fitter ^T-t" 5 iS^^b'g- 
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JbfS Lfc#3§§J§<AG P R 4 0 Sr^^1"6 fc©T*fciX»(Dt©t^oT <b =t 

v^>\ *^og p r 4 o *t^zmiWi®(DB&(Dm!&wmfti)mmx*h 

G P R 4 0 LTV^-So^ 
#5PJtf)GPR4 0^it1"6^(i, ±ISO^j£^ffl^e>^-5/i\ *&W<D 

■f 5^=*-^n VJ/UXizRir (nuclear polyhedrosis 

virus ;NPV) OzKV ^ KV ^n'*- * — , S V4 Oft^/p^-;?- 

tt-ettiflc^O^fe-eff 5 ^J^lf, STift (Nambi, P. 

• JvU- ^-/W^-d^/V" MJ — (J. Biol. Chem.) ,267 

19555~19559M, 1992^) fdlS^O^fe^oTtT* 0 Z. t #"Ct 5, 
UTc^oT, *%W<DX? V — yjsmz&yx * #I§0J<Z>GPR4 0£ 

^•r^toi: LTtt, -ttis^*p©^jsfe(c:ejeoT»iaufcGPR4 o-efe 

o-Ct«tV^Us I^GPR4 0^^1-5»5rffiVNTt>«t< v £fct£GPR4 
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*H^GPR4 0£-£*r1-£*MS<h LTtt\ KG P R 4 0 £|gf& Lfc?t± 
*M&*ia5#, Ull ^cAtf, teMW, mm, £&*HJ& tt«b 

«m&£<'£*tlZm£<DZ.b%^i, mfaOimjjmtLXlX Potter - 

ft n-etiam 1 4 a* e> » * jnb v ^ / x/v a » e> it m <* * 5 w 1 1- «t s w ft <t' ^ ^ 

'L^»Cj:5^®jSfe*Sii LTfflV^nS. 0>J/ltf, (5 0 0 

r p m~ 3 0 0 0 r p m) VlS&lR 1 #~ 1 0 #) U Jhfif £ 

c? (1 5 000 rpm-300 0 0 rpm) T'ii^3 0^~2I^Mit 

^GPR4 0££^-3»m , IRB#4 , ©GPR4 0©*ti\ l«Sfc9 

i o 3 -i o 8 ^ffc§«4 u<> i o s ~i o'ft+X'hzvfiwmvh 

<49, iS$&ft** y-=V^©«Sg^pTfig^ft5fi^0-Cft<, E-n 
) 20 5/ h T*:*:4<£>iW jgij^t? f £ «fc 5 {d ft 5 0 

^i/r5±IE^a) ~c) *HJ6i-5fc»^li, SS4GPR4diS^ 

GPR4 0I^iUli, ^»GPR4 0I^ P^£> 
25 SttSr^"t-5#l^^GPR4 0®#ft<h*#II£ U\, 13 

te£fcfc^jWB^b*i-3o C 3 HJ , C ,25 n , C 14 C) % C 35 S] ft 
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GPR4 0^ a °a£fi$!!-f 5, ^y7 7-l:it pH4-10 (fl*L<ttpH 
6-8) ©yy»/<y77- v MJ^-lS^^^T-^^oy^VKtGP 

R4 0 toe^Sria*L<cvv<y7 7 , -"Cfcixffv^i"ix-T?'{>J:v\.**: % 

&tf)m£Z®m£ltZ>ntf)X\ CHAPS, Tween-8 0™ (TC3E-T h 

t5;ntt5o ££>t^ /bt7- fef leisure- ^y Ko#ft? 

B6«rOPMSF,' P-l'^l/^^, E-6 4 KWSt^f*!) , ^ 

■7*57-yt£¥<D?U7- T—Vm&m £ ffittl-f %>^t £>"C# <5 0 O.Olral- 
10ml COg^U-fey^— — ^4 (5 0 0 0 c pm~5 0 0 0 0 0 c p 

m) (DMffi, LtcVJfy K&SSAQ U EJI$fc 1 0 ~ 4 M~ 1 0 " 1 °M<7)tt«{b^4*& 

*#$-&5o (nsb) sr^sfcA^jfiw^^airoy ^v 

3 7t:T% &2 0 2 4 B#|BI, L< f*#J 3 0#*»b 3 *#M?t5. 

(NSB) £3IV^c;*7 9>b (B 0 -NSB) £ 1 0 0 % <>: LfcB#, 

(b-nsb) m*-\*, s o%uT\zt£z&mt&m*&ttmMfe . 

>7*-re±ISOd) ~~e) <0#i5fc$r0IJfe1-Sfci{>tCW:, GPR40^ 

ca 2+ mm. hwcamp^ awcGMPii -ry>>h-/uy^ 
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fc S v ^ ttiNa JIS tw«tt $ * v >a a y 7 7 - 1- Sift L , fWft^* * £ £ 

■tzvon mz.\*. ca 2 \ cAMPftw <D&&i>K Hte&tti-zftmm 

* 

»^KWG P R 4 0 Sr^1-5jHBfl&t* N ±EO*ittSG P R 4 0 

15 ufc«Ma*/i^a*uv\ 

<t&®. %m±mm. mmmmm, tevsmmm. ftommmk&wtk&m^b 

' 20 *1t % V&it&tok LXlt, GPR 4 0<Df£&mL<Dm*&m&*WJ#> 

* 

mzmi<^xftoz.b&xzz>o 

25 y#^ K£#f§Ktf>GPR4 0 k<D%&&&&ik£-itZ>ik'&Qa&T*-x b 
ii) fcfl&*.tfJ:V\ 

(i) S5IEa)-c)©^^y-=V^jfe*ttV\ y^>Ki*^^OGPR4 
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(ii) (a)Sm<k&V>}&*mWtoGPR4 0 ££#t*&JI&K&Jte£ J fr, ±|5L 
R4 OlCtti-Z>T*-X HTfcSo f 

(b)$WGPR4 0 £ Stettin mz.lt. Utf^K) !r*IS^OG 

P R 4 0 ^^-r5M(C^$Htfc^i: , *%W<DG P R 4 0 £St£{fc1- 
Sfb-S-^cfc T>*fWb^£*3P;!OG PR 4 0 ££^"5 

i" 5 fb&ft K «t S £ «4> $ -5 ttSWfr&fc f»3g 91 tf> G PR 4 

0 Kl*t 1*6 T >- # =f =• * h T'fc 5„ 

y^Kt*isBjoGPR4 o k<Dm&&&mk£itz><k'&v>!$.fti±%<D& 

<D*? V~--V?m*v ht4^ *HPJOGPR4 0, 91 £> G P R 4 0 

tf:tt*»GPR4 0Sr^1"-5»J!aoJBIiB^S:^-f6t> 

Hanks' Balanced Salt Solution (^afrUD Id. 0. 0 5%^)->4fS7 
b) GPR4 OffiiSi 

#3§9lOGPR4 0^m$-fr^CHO*fflJiaSr, 1 2 7t^U— hC5xl0 5 
fg/ft-CiiSft U 3 7t, 5%C0 2 , 9 5%a i r T* 2 B Nig* Lit i><D B 
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c ) p 

itmo c 3 h] , [ ,25 n , c ,4 c] , c 35 s] %¥X'mvkLtzVtf>\? 
m^x 1 »Miz%r®tz>o 

5 d) Vtfyh'MmWi 

U#^K£0. l%<y^kmr^^ > {isf-rtiM) ^PBSt'lmM 
£ £ «fc 9 K&fl? U -2 0°CT'{^#1-5o 

2. sn^s 

a) 1 2^1^it«ffi7 s ^- Mc-O&*Lfc#389!<0GPR4 OMCHOfl 

10 mz, mfemm&w. 1 m 1 x 2 @i5fe^L^, 490^1 ^S'j^ffl^ri^^^ 

b) io- 3 -io- ,o mww^»5 W lio^^x aiaiy^K* 

15 c) Rjcstt*i»*t» imi om&mmffi-&x3\E}mft-rz> 0 ttisiwfir&Lfc 

MM V K* 0. 2 N N a OH- 1 % S D S XfeM U 4ml <6B#is>?- 

u-f-A mtftmmm) tus-tZo 

$!l£U Percent Maximum Binding (PMB) £#CO5£-C##5 0 
) 20 PMB= [ (B-NSB) / (B 0 — NSB) ] XI 00 

PMB : Percent Maximum Binding 

NSB: Non-specific Binding 

■ 

-?:^ttlllSWI!5:ft5U«! (v^Sx #3§WG P R 4 0 lc*t 
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PJC0GPR4 0l:^t57>^^7 h) , (^) y^f^ b't*%W<DGW£ 
»*IS:IGPR4 0 k(Dfe&Z)Zm&tZ<ki>®, hZ>\Ht (-) VJiyVb 
#fPJOGS6fC&&SGPR 4 0 <hO^^^/>$-ti:-5{b^T'fc-5o 

#36E<&G PR 4 0Kl*tt-3T M3\ #SB9J©GPR4 OlC*H- 

**k©g p r 4 o iw^f-rs y K^wi-<5^sett*itsfii-5 r * # 
y Ki**w©Ggew*asG pr 4 o *<&is^&*'>3ii:*{fr£ 
£v&%&%mmtLxi*mx'h5 0 

GISIMSGPR4 0 £©ig£#&#ar5fb£»*;fcf*t^fifi, m*. 
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f-ffi • %mn\s mmmmmmm m, mmmi&&wm) . << y y#m<m 
. m, jkmi&Tm, Bpm%mmbLxGmxhz 0 %g%mat. ^y^yy 
mwm (is) mmm. ^ y ^ y> ws am) mstmit 

m. mmskm. 2mmmm. &!kmm, *ac »s^n4#ai»*, m^tt 
m^zzbtix-zzo wOgg, *&mo*t v-^rxmt.tLitx? y-= 

mbLxmEM&irZZb&XZZ. tiz. *%W<dx? » -~>m&$tz 

it*? \)--y?m*v bzm^xnbtiz<t£®*tz\**:<Di&bftmmM<D 

E^JfcMU &#^-K «e«s 

MS**M:*tU 0M3m»J£O. 0 1-10 OligifflvMJ:^, 
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*y ^<D-7 7y*>vizK.\*ffiM& (M, iNS-if) jyxyy 

ttttfljvl/'fyl*, JTT-50.1, MCC-5 5 5, YM-44 0, G 
1 -2 6 2 5 7 0, KRP-2 9 7, FK-6 1 4, CS-Ollf) , a- 

, ^/u^^/u^uz^ij (flu h/K/^S K» /Hy^7; h\ 
io = h\ -fc^y^-K, S?^y = K*fctt*Ovfr/u^?Aifc*cft*, glp- ' 

1, WysK(W , ^y^^/V^T 8 ^^— fefl VMjW (flk NVP- 

J 

DPP-2 78, PT-100, P3 2/9 8f) , /3 37^=^h (R C 
L-3 1 6 2 4 3, SR-5 86 1 1-A, UL-TG-3 0 7, AJ-96 
7 7, AZ40 1 4 0^) , 75Jiy7^7h (R ^Ajjyf Kf) , 

flu ^y =— y^*^*y 9— vwmm. ^3-^-6-^77^- tfpi 

W£"L =*>f£fct£'J3|) , SGLT (sodium-glucose cotransporter) PI 

MJ (R T-1 0 9 5^) «?^»f fe*L5. 

20 k 3L/*tV\s7>9 y k ftU^^y k VHtfrV**? K y^¥^^ ' ) 

VyY (SNK-8 6 0) , $ ^Vl- U' * # 5^ h (ARI-5 0 9) , CT-1 
12^) , #M£*H^ (Ms NGF, NT-3, /nf^y^rt-fC (P 
KC) fflgjg (0!U LY-3 3 3 5 3 ltjt) «) v AGEPt§#J (01 ALT 
-9 4 5, H-fWU^ k*7 h^-tf V, N-7xt^7'/y ?7A^o * 

25 K (ALT- 7 6 6) , EXO~2 2 6f) , W.?-*9V 

m») , liftefl (M, ^^-yy k#) Witff)^. 

#L i/>s<Xf?->, B/U^f^ 7 ^/^^fV, 7 

;u/<**^, -ty/<^^f-^*fctt-ttte>oa[ (#j, t h y m) , 
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&wMt lt{^> ryy^y^y^mmmwrn wis x-fyyv/v, 

5 i-77*})/K f7/!//^) > TyVXTy^yiitetim (&k nt/^y, 
7aci/k°y x 7Ani/fy, oi^zi^fy, -^/u^f:/*!) % ^n^y^ 

% # y Pl^H ^y^^^ K ATL-9 6 2f) , i3 
37^^h (&L CL-3 1 6 2 4 3, SR-5 8 6 1 1-A, UL-TG 
- 3 0 7 , A J - 9 6 7 7, AZ4 0 14'0« ^ h^-k^nMM 

15 W^-y s cntf (^^#M^*ia^) *S0 , 3^f^V7^ 

h (0k Vy^hV^h. FPL-15 84 9*) tgtmifbtlZo 

^Ti?b\ istu^yf-TVYs b\)ta/\,*?-Ti?b\ tKn^anf7v? 
5 20 h\ b Kn7/Mf7v 7 K» "^S^fc Ko * nnf7-7 K, ^V7^fv? k 

) x ^D^yfy7/i/*y7 5 K*«#J (flk ^n/i^JJ ^ 7^^ h\ 
25 7V*- k 7o-ir$: K*#¥tf £>*t5. 
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0»J, ^^-7iDy, -rv^-P^^r> (IL)|) , =rp^-$lJ^H^ ( 
feIL-1, IL-2, I L-l 2t£ZtW& U\ 

U—f- (Cancer Research) , f4 9^ 5 9 3 5-5 9 3 91, 1 9 8 9^) 

^ • ? y :=.#/U • ;*->- = u (Journal of Clinical Oncology) , ^1 2t, 
2 1 3-2 2 51, 1 9 94f), WK*Tns( K («; , 
15 / h^n77^; rh7k Kp#^fcV-/W&m#J (XWttt^-fix 

->n. ♦ — 7VU ♦ • (British Journal of Cancer) , ^68 

3 1 4-3 1 81, 1 9 9 3f) , J&gtfvWt:/, IGF-1, fc5V>« 
^KfCfcRSI-fSS^fcSTNF-a, LIF, IL-6, t^^^^V 

*e>fc» «{kPiwj.(w» alt-711*), wmw&i&mmMs Y-128, vxs53, 

prosaptide#h ft?O^(0)J, 7'777 ^ V, 7* h V 7^ ]} > % 5 7° "7 5: 
ttTA/^H (#K ?*Ky^» , ta^S« (flL ^^Uf^) , 
T-fe^=« y tf> K(#k ABT-594), ^ h*± V ^$*flW8t* (01 

25 , ABT-627) N *y7 5.V©9ii^MIH(R h7^K/V), J$IlttgE£3!i 

^-/Ufc*), GABA£#*f£»3g (R ^/^V^y) , a2^^^®)M (#J, 
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* 

■ 

mm, *<z?sk ®m#). gmm. m&wft if 1 1 i>\z-mz 

lc^o-C^1-5^ <k^T^5o aftffl£>7M±« LTti, 
-vy^H/K M * A ft if ) ftWffiv^tu SgfegftttttriM, 

^<-h8 0™, HCO-5 0) ^^tWfflUTtct^o ttttftfcLTtt/fl*. 
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tit. ±u^P5 • femmits mz.it, mmm v >Mtmsm> m 
jh^j/«c^tia^L-ctJ:v\ ma$n^a^ffl[ttii#, ^^t^/mc^ 

fLftfc (WZ-tt. yyY, * = , -f*, 

£K«fc«J|ggtitfc5;^ laS*©i^> -JftWlc^l^tf, ttr£*P§.&g- (6 0 

k g t It) fC*3V>Tli, -BtCo^j^O. l-100mg, #*L<ttffil. 
0~5 0mg % J;«?#*U<«tl5l. 0-2 0mgt'ife5 o ^PWtwg-^-r 

Tfc»45*5, Mz-tis mtom<DMX'itm%Mz.Hs mmffiB% (6 o k g t 

l~20mgSI, J: 0 L < Wtift 0 . l — l 0mgS*Sr»JIRaWJcJ:?» 

(7) &nmto<nftm*iJ-xj*<DimisWi 

> (D^^s ftflf£l$$« $-r—>* % 7^K— tff£#i&tt& 
#m / >3m> BbJ9R«<b« ifii&imt, ffi{fc*&*?trttet8¥BRS<&^|8 

mmikm, 2mm%m, i&shmfc. amuse, nmm&w&»m, m% 
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► 

stm. mm&$* $u*m&* wk&s -wm^m. mmmt, m 
0)gpr4 ozm^zztz&WLti-Zs (DjeMs iiiiM, 2mmmm, 

*sr«*i- -s d i £ -r 5 ±15 (i) ~ o) mmox ? v -= > 

**WOttB^iSfeffl^y htt, iifJl5Lfcy #^K£GPR4 OirOig 

0#S3l«fe^G PR40Sr^ LTH£3b*&»i? LTV ^5 C <!: CI £ 

(8) *|BliaiK^i3ftS*|gWWGPR4 O*fctt-t©tt£-<7*-K0>i;«:Xte 
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(i) #t hm%®ywa) if&m, b) ^oflgst, c) mm^h^mttzmm. 

3§9§OGPR4 0 Cfc Id J: ^Ml^lt5^©GPR4 0 

(ii) **W©GPR4 0S:|8S-t-5^ir«c*#:^*««^fc«, IfllJ&flgSi 

(iii) #fc MtfftLttttOa) jfcfflu b) #£tf>0§S N c) J88Sl^e>mSIU^:a 

(iv) *»MOGPR4 0«r*ai-«»lf<E*iW*«I^i:Ufc||, 

mfemmft^-$-tiz>7fc&w<DG p r 4 o ©^tiii^efjcii^T©.): ? k 
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) % *fc»4MHB*»feJWiL*:lftM* fc5VMi#IIIJ}&£*t£ 0 *3fc*ifc«&, lilt 

5 ^sf§»j h y h i o o™, y-r-y 2 o™^<to 

JIS^ s ^<^^iX ; 5Sj^O- «t$r^?o IM&<0flBfe#ife£L"tW\ Potter- 

EivehjeinM^^^-r-^-T'jNBfla^if tm-r^fe. p-yy/yi/^-^* 

> 10 Ho> (Kinematicatfc*!)-OJ:S«», fiWK: 71/^^ 

«D*K:J:a^Bfe^±fc LTfflv^tbSo 09;ttf, »ta*i*»«:fije ■( 5 0 0 

rpm~3000rpm) t»ffl*M GIS, $ 1 #~ 1 0#) it& U 
15 £<bKii53t (1 5 0 0 0 r pm-3 OOOOrpm) T'iiS 3 0#~2B#KiI 
*fcU '&bhZ>tfM*Jmftt-tZ> B tmmttWat. $g3ILf::GPR4 0£ 

) 20 &X'%Z> 0 

(ii) $^OGP R 4 0 Sr385l-r<6^SHEtftf!|cSr±ieo*feic^^f^fi U 
IMMffl^fc^SftS+JSWOG P R 4 0 Sr^irtS r i ^T*t 5. 

&)X KU*fc£fc#*5-;&$Mlffl ( 3 0 #m~~ 2 4 a$MHtU »*-L<»43 0 

1 2 h#kijwk «t o l < «t i B^sfr- 6 ^wsfi) t> t < jcb*m& 
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(3 0^-3 01, #£L<lilB#TO~2 J:9#*L<J41B#M« 

u ®$-&-fem$mw& (30 3 b l < (i i f^mift — 2 a 

l±2 0f~3 0i) , iBBJ!&tt^*J^5*3BWOGPR4 0©44-^41-5wi: 

»^@j^(-^*n5*|gp^oG p r 4 0 <Dm&n&fa#)\at&>T<D£ 0 I- 

(iii) 5E#*>5Wi£&*7 f /i'#fc )>p£?L»)^ (fllfctf* 7^, 

It 5:fc$603<BG PR4 0 0*5r?ilS:i-5 r £ ^T*# -So 

(iv) #$g9!(0GPR4 0^^m-t"5?fmte^^^fflV^T^O^^<t 

«lc*5lt**ISWOG P R 4 0 0*S:a5ft ^-ttSf^fflSrlrt-Sft'frdj-C*) 9 , 
^8Hgl«L T-fe^ay^iffli, MftCa 2+ j», l«cAMP4^ ft 
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Stfc&it&S-fr 5 #3893 ©G P R 4 0 ©«IB*££Mii-*"5*EAte 

w y* y >-^w»»Js tost ±##J t L-c*ra 

Afrwfcwu 2jcnwoGPR4 o<om&miMi~z><k& ! foiz.tLte : z<n&tt* w 

x.fi\ ' ^h-^*. T^K-W, *fS#!tt#SI»*s 

a^aft*^ *m#?tt#sttSs iMgjiue, mumm* mt^ 

msf<b> &&&m&s mivf&s u^^mt^t'omB^M-r 

urn) m%m. << y * v (hid nmrntant^tti^ 

.*«WOG P R 4 0 $*5ft^«J* fctt^oStt, W t , JIESt 

unijfiL^, 2iw, fiiMfiiEs ^ifiEs n^tt*?^ 

^y^yyr^- ^y^uy-v, M^fc, i&L&ttgSSk JlSJteStt. 
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a*7-t*Wj:k't ttlP^lc, hZ^^tfrh L<it^tlU 

* 

^#J, ^^-fe^J^t'fc^fp-r^,- t^T'tS^D^ LTfi, flxJi, -fef 

*, 7*K**t^^oM#^£^ti^3g#i (0iJx.fi, D-y/UfcTh-/K D 
flx.fi, T/u=— yv (fl, , ^^7;^-^ (0^ ^DtVy^ 

u #y ^u-i^y =»-/u) , ^tyft^igti (fl, ^yy/u 

-<-h80™, HCO-50) /^ifffiLttJ:^, fattiiSi: LTIi, flx, 
fi, =*V», StfMS&^&S^MK^^/k ^ 

y ^/WT/w = -/uft £ i: L X h X v \ 

Hits iEf R • I6«||tt, flx.fi, &ffi#J (flx.fi, y y&ttgffrfflu R 
K^hy^A«»fK) , *Gffi{lsjW (flx.fi, ^ffc^ifvUrj-^A, 
*4i<'ti:£) , ££#J (flx.ii, t hiL^T/uy'^>, tf!)zi?\s^yv =- 
, 4fc##J (flx.fi, Kyi?/i/7^3- /u, ? * ; —jut* , 
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±Mte¥t&&Lxh^\ mm^fiti&itmitmn, m^ry^Mz^m 

Mb* («*.fi, ^j'b, -^?*> tys?, y*, * = » 

ttft^ft* fettle ott^s^ftfi, ts-s-sttu jemk* s-^ftfc 

kgt LT) fcl*Jl>Tfi % - B (COf jft 0 . 1 ~ 1 0 0 m g , * L < lift) 1 . 
0~5 0m g> J: 9 #* L < 1 . 0-20ragfJ)5. ^fenWlcS-*-*- 

xtgtezAK m*.ffs uttmotex-izmiSMz-i*. mmffi&% (60k g ^ 

l~20mgg^ J:9#*L<ttJl&0. 1~1 0mga*«r#JKftWtJ:9 

15 5." 

(9) #3g§3<£>GPR4 0fc»-fattfc4r£#L"Cfc5E* 
#»W0G P R 4 0 "Pft^tt t ft, ^GPR40 tf>B3-£-f 5 

^^■•r^m-^fi, iGPR4 0©flW^«i, 0flx.tf» iGPR4 

25 LfciSoT, *38WOGPR4 O^-fS^fdSifrW:, GPR4 0Oifi*J5S 
3lfc£K£Bi-5£.G HEMv HM&ifiUffi* 2M*E*R, ©JiiLttfiL 

smrsml jk^tt^i., ©^B-f&aKsu m 
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* 

m 

(10) **W©7^f t^DNAtfctt 3 i RNA&#WbT#£Elii 
5 *J6WOT^^-fe^^DNA*fc«:s iRNAIt G P R 4 0 OiSPJIB^ 

iffcfiHi-S«A (flJ*^ EMk 2M*f&#i, (gjkHlE, i^ikJE, 

mmmt, mk&mm* Jiwstt, ©^KF-maau khhs£0i&$i 

>*DNA£fctes i RNA4r¥tte*>5V^tt^ hn^^w*^* — % 77; 

20 3 fete, f^TV^iry^DNAfi, lftltt-«f»IWJ&{i:*5»t-&*ISW^DNAO# ( ) 

(1 1) #3593<&DNA*AI&fc0fEK 
25 5). *fctt-togESDNA (*56W^*tt^DNAi:lSIE-f 54l^fc5 

C2] *t Hi#a»i«j*s^y#ft4fe-e*»5lB CD ffitt<0»i4^ 
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+ 

[3] yy&fbWvr>*£ fete 75, hx-h%% [2) %m.<DWto. 

io AE-x** h7^fe*iflcJ: I? Bttti-«DNAS:(K#"t-*wtK:J;oTf^ 

^(Dmmm^mz j: ^m^^^^t\^^^ ^^(ddna^W}^%: ^mi- 
» 20 C5 7BL/6^Sc, DBA2,W<ti\ ^Ht, B6C3F,m B 

DF,II, B6D2F,m BALB/cIi, ICR«t') £fcf£7 
5/ h (Mz.lf, Wi s t a r, SDfc£) fc£##*Ll\ 

AT'li/i<, V^o^^?Li)^^^ai-ttt±l$nfe*l|0J<7)DNA^V^o 
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*U #J;i(f, m*!8^GPR4 0<£$$i£#Jf&l1-5GPR4 0£|gm 
$-fr-5DNAfti^ffl^<bil5, 

Ok hDNAlr^^^I^ wtli*l(S3tt^a;v^|g|goDNASrW1--5 

10 k -*<?*t£}>) S^ODNA^^$-fr9S#S7 P o^— ^-CDT^IC, * 

r £ \z£ ot**WODN A«rfc3SS1-3 D N AfES« I £?Ll&#>£f£ffl1-.5 £ £ 

15 *J8M©GPR4 0«^?-i LTfi, *lfi*0^^$h\ 
* $. itlts***. utj/UX ft ^Oft^ <7>f /W* ft v * PjftSo ftrtVC \ 

20 Kft^frSlXfllv^ftS, 

©#iii?Life (k k ^-^^ -C*, * = . 

K14, af-^IIfcir/I II, t^^!ls'^AMPft#^^t^ ■ 



WO 03/068959 PCT/JP03/01483 

111 

■7— if/3 It^yh, '^Fo7^y, m^m&tfi'&T J\s* V 7 * *7 7 

fCT i e 2£Hfc£ft6) , ^ h V ?J*1> ] J *> J*Tt / is V (N 
a, K — AT P a s e) % = a -D7-f F6«. ^nf^yi*i 

(H-2L) % H-r a s, I^-V, K-'<5 -*IWUI*» ¥^/H^ 

(TPO) , ^fKISfWla (EF-la) , J3T^^> 

§T % fo/n7Py, Thy-1, *«^o^y'^ H««T2Ett (VNP) 
*f->\ 7 , U7 , oxy^77!i^A, /<y7u>»/ < f^7*n^-^-/j:^ 
/n^-?- fc>^f-K«UE*B*l a (EF-lo) W7"nW- 

IRfiWcO 3 ' TSIE iCig^tS w £ t S Wfc «fc 9 ^TlgT'fc 3 0 

25 r>ih^r. *=»\ tWy k 7-yY, £5fctf> 

JFML WM, ¥ttJ»H!S, ^I^JNflflSft^DNAfei^mJE^ay/^DN 
A7^7*7 y-«t O^y^DNA^-CfeSV^i-aJi LT\ *fciiJfflL J? 
US. fftME il^^j|ateS5l5RNAJtO^©^jfe{Cj:9W»S$4xfc*Btt 
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» 

3? <D D N A I^ft^ft Id J; (9 f^jR-f -5 £ t # V # 5 o 

4&<W^tt* 0>E3P*MS*5 «t ttffclflJl&Ol-^T WIS 93 <DH&&D N A £ W-f 

fettilM&^&dS^-C* OE^*BJfi*5 «fc tf#M<a£T W 0^*ttD N 
ASrifiJWm^r-t-Si tSr**i-S, *36f3©#3^DNA££ttiW^£::o« 
©IfcfcO^tt^OEIftfiM&iS <fc xmm&<D±T lz.*#m<Ofi[-%fe D N A £i§ 

3L £ e> *iT ft <9 , rtSttoiE f DNA oflfctg Srffiiii- 6 r t ic J: 9 ft » W K: 
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©GPR4 OWig^OJift^-f 51 <h*>e>, #3PJ<DGPR4 0(£g3ig1-5£ 

10 NA = y^ h?? Hi, i^^D N AIfW?SC J: c C <!: ^T*# 

■ 

15 *»W^*i4DNA*Sttliv^w©ao»«j<D^tt, 

So 

) 20 *fgW<7>S«DNA*^i"5*t hifcSJMfcli, **WOH^DNA*Sfl5* 

$B0l<&GPR4 0(7?aBg ? FS'(4MTOj!i^«-t5*^^^^GPR4 Old J: 
5jESG P R 4 0 ©KPII (dominant negativeftMB) £fi$mtZ>fr^ t fc 

So 
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5 . 

io ov^<?)fi?#i\ / \ 

©±is®iE«coiBj^ *m v ^ r <t tc <t ^ ^sus^ng % ft ft ^ £ 5 tmn<o* t 

£<bK, #»W©DNA<E#ft*£ffllvC, #38W©GPR4 0©«1£*i& 

ii^fSi^c x&istrs *&w<dg p r 4 o (cgaaii-sggiSwB^ttin^ 

* 

& T- £ » $li©GP R 4 0 *J-«t XfZ<DimfftW<Dti ft ©*$ftfcflF*fc*m t 

So 

^blC, #£§l§<DDNAte£S!l»£/B^T % **8W©GPR4 0©fiM£FJS 
t££!*JE£«r£tr* #3S0i<7>G P R 4 0 tHiirS«A«>»*JK©H!*S:fT ft 
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^»l^*fett*ISW(7)^*ttDN ASSS'** *-£/B^T, #3691© G P R 4 

s (12) y 5^7? Hiit) 

[13 *36W^DNAWett<b*n/t^t htffLft&ftftftlia, 
10 [2] ^DNA2lSU7jf-^-a^ (0>J X ^|»®S3t5(75j3-^7^ If 

ae*) £gA-f 3 ztmx <o *mmt£titz% [13 guEttosttMB, 

[33 CD TO*<0K#*MS, 

15 [6] • *36W©D N AWSttft StlfcRDN A«a^* t MfflJMliK 

[7] ^EDNA^m-*-*^ izmmteXOp-U?? his?— t? 

Cl 0 3 (73 JSi5«tf>l*)^{c, U u-#-**-»fc*© 

18 H W 1 5 CI <t * #m <t -f 5 * IS 9! © D N A i d tt -t 5 Zf o * - * - gtt 

fL»^ s ^S*«W©DNA{cA^6«Jl^S*AD^5r ^JCJ:9, DNAW 

-5 *\ t L<I4KDNA*S = -KUT^5*I8W^GPR4 0 
0)J5tt&Hffttfc*&£-e:5 w £ Id JC 9 s DN A#Hft6<Jfc*3S0J<0G P R 4 
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- ^&H«t 9#DNAE^J<D-|fPXtt£&B<0fiiJ|fc, ftLDNA£*?A*£teffi& 

— tfijUK-?) , cat (^D7A7x-a-/l/7tf/VF7^7i7-ff 

i£5DNAi£?iJ (0»J*.tf % polyAtt&Dv^-Tvu&t') SrfipAU ft£t£* V± 

*L fc E S ( £ O ^ T #38 91 tf> D N A ± 5 V ^fct ^ tf> ififf CD D N A IS ?!l £ 7" o 
A^«i^DNAE?iJ$r7 , 7'f7-i bfc P C R&K J: 0 fl?*lf U * 

tit, nmm&zfe^iz£y*wmDNAz*%it£^z5z<DEsi®!&£ 

ESm<Di§>^. -^Cli 1 2 9^^>E S»/j^ffl$tLT^5^, 
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W1f*#ES>a>fcE smi&&W&'tZ>ti:i?<DBffyvm*.li. C57BL/67 
^^C57BL/6 <7)»$t § £D B A/ 2 <b tf>£$£lC «fc "9 Lfc 
BDF,?!>7.(C5 7BL/6i:DBA/2^F 1 ) frffivvcftfofc Lfc<b<9 

T^e>HfcESjffllStt^lS ; e7 f /i'-r^^S:f^ttltfci#, C5 7BL/6^r) 
Xt'<v??*Xi~5Z.kX- : t<D&m&J ! gMZC 5 7BL/6 v?*{;:ft;i<5 

SLTV^Ot^LT> l3 0--m^^ESjNB« GW 5 0$) X%ts<DX\ 
«{cgiJ«-C#5. 

&#&<om*\z zvnozttsxzzo # e>tis e s mte<D$i&#&\*iEiR 

;©J: ?fcLTfcfe*tfcEtM»Jft*tt, ii#*o*ifct£fi;fcg&v^ lift 

STOiilt^«Oj;9^ii^^7^-y-|ffl)!S±T*L I F (1-1 
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* 

OOOOU/ml) #£TKl£*ifc#*i£aM&rt (#*L<ti\ 5%«R^, 9 5 

0 0 1~0. 5% ^v^/0. l~5mM EDTA, $?£L<f4|&0. 1% 
5 HI^»/lmM EDTA) jaiia^HSSfkl, #rfcfcJBj£Ui::7^ - 

10 jNBJJSil^?r^1-5*T^«il1"5-i^«tO, SHUk ftttfiu *WB>fcif 

<Dm*<D?J7°(Dmm^ftik£^ZZttf°JlfeX'hV CM. J. Evans&WI. H. 
Kaufman, — (Nature) 3f292#, 154Hx 198l¥ ; G. R. Martin 7*n 

(Proc. Natl. Acad. Sci. U.S.A.) ^78# N 7634H> 1981^ ; T. C. 
15 Doetschman P>* i^t-f/U • • tPi?- • 7> K • x^^^ 

^^/l/-^7^ov?- JS87#, 27Ks 1985^] % 43B910E StM&&£Hb 

$*T»e>n5*«w©DNA5B^±jNBjiartt, w h u\z&\rtz>*&w<D 

*^WDNAM^t hi*?LSM&tt» MfefflmRNAiH^^ffi 
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^-y^f-f >y*-<y *-±tf>DNAE?'J£, *-y->yV y^-<^^-|C^ 
t7tPCR?£(cJ;§^T«-rS C:<i:^T-t5o #fc h»$?LK)^J05f£&B 

HBi?L®]^i0^^lc^1-2,o fttli^ii^i!i^{i]E^^*^0JODNAM$r'b 

X (Dmm * S A & ft K SEA SrAD X. fc*^ 9J O D N A & £ t) o«T*«^t $ *l tc B 

>*i/*~y?f$t v%%mmz.\t^x, fefc+nmimz-KS: v*%®<dd 
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(1 2 a) ^0J^DNA^»^S0^<if|C®@1-5^}CJttT^ • ^ 

m^z><ib&xzz e 

^j^t-a-^; $§gf£M^ jNBMtB^, Ki^m^ttm^> it&fc 

T*&> -o T t> J: v \ 



V 
> 
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K*»«5<OjfiLllHi^s^ 1 0 t < tt#J 3 o %a±> «t 0 L < n 

£**i«£A (09*. tf* «f^#5x Sfoflfcl*** 7S/K~>*» It 

10 SFSjRttjf^ isssittfflBES. ffiisiiLffi, ttmm. & 

» 

* ■ 

y -~>-y%mx®btiMk&®n&ZMf&Lx^x-b£< , m\& 

9 

v ~^y^mxnhtitz{t^mttz^<D^^t^>mm^ m 

25 SB Ut#3S E <0 G P R 4 0 t Ki^jS-frttSrSefk***^**^*-*- 
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» 

t (*!6 0kgiUt) (^v^Tfi, -0i:o«^|)O.i-iOO 

mg, »*L<ttlfil. 0~50mg, «fc L< ttift 1. 0~20mg& 

A* (#fi6 Okgi: LT) Klfi^-f -Bl:o|Rft^^0. 0 

l~30mgg^ #£L<te£*J0. 1-2 0:mgg&» «fc 9 L < 0 . 

£t>, 6 Ok g3fc?MciWLfc*fcS:*1^5 5„ 

<DDNA&is#-?-mfc*&mATz>zb^s:v*mmk&n. r^-^. 

^— tfStfifT" ( 1 a c Z) % BT«ttT/w* y 7t^7 7 *~ tfite^* fcf*^ 
t h«t?Lil^T*Ji, i^aK— !?-Jte ; F-i s *3BW©DNAlc:3ti-<57 , D*-^- 
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Mz.t£* *^GPR4 0£p- K-f5DNA^(D— U%±BW&%<D 
Q-tfy? hisf—e&fc* (1 a cZ) -Cl!&L-CV5i|£\ #3S9! 
(OGPR4 0O^1"^m^T\ $»GPR4 0^')l:j3-^7^ h 

yA~j3-#7^ 7/ v'K (X-g a 1 ) <D£?tt&-#7? h^-if 
<£gjr<t&5f^£ffl^T&£t5c:£(cJ;9> ffiffitc#3S§li<DGPR4 0 to 

!) ViiiiltSi (PBS) TifcfrSL X-g a 1 Sr^tfftfett^ Sift 
EDTA/PBS^«t5wtl:«J:o-C, p-tfy? h*s 

#3S93<& D N A t£*j--f -6 7 s p * -ettSrffiiii- 5 ft i*Z<om** 

*^C5GPR4 O^Hm^ffiiit, IIGPR4 0 <D$Si££{£i§-f£ r t#T* 

£Stf>T\ flfijitf, *M©GPR4 . 0 <BttttB*£lcBBi!'t- 

$i^GPR4 0O3§31£R&§U IIGPR4 0 <Dmt£&W.^tZ> - t &X 
#3gi£<E>GPR4 0O*l!B5F^BBili"5*At LTtt, HS#5, it^Pt 
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* 

fflj0E& ffiJfijfiL*£, j^iilV^ DEim, MBfcs 8W»«fl:* Jta. 

^«#s! (is) mmm. <<yxvym&m am) mm*£&$*tiz>o 

*^GPR4 0<Dj§m*9L£.tiBi'&&&b UTtt, JESS, US 

^y.^^rw^-^ ik^tt^s, mmn&s 

■ 

ttfll. 0~50m g> £VmiZ\*<\±mi. 0~2 0mgtS:W, ^gP 

fc£t>££tt#J^T'iI;t, (#fi6 Okgi LT) 

£\ -B\Zl%mk&yaimO. 01~30mggl ^Kli^O. 1~ 
20mgg«, £ V L < it® 0 . 1-1 0mg*ig£M£#tlCj;i9&^ 
i-5©36 s #HJ^-efc5„ ffcOi&ifeO&^i, 6 0 k g^£9K&3£Lfci;£& 



WO 03/068959 



PCT/JP03/01483 



125 



5 #$gl^GPR4 OW/Pt-^-I^tftSDNA^t, 

io m^Z^s zlntf&$L-rzSL oteM1&W&m±i-M. #3gWtf>GPR4 o 

ft commit Lx&mvzZo 

IUPAC — IUB Commission on Biochemical Nomenclature \Z. X <5 



20 



25 



DN A 
c DNA 

A 

T 

G 

C 

U 
RNA 
mRNA 
d ATP 
d TTP 
dGTP 



yyyy 
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p 

dCTP : 7t^'>i/f-^y£yyi . • 

ATP : TyVvCEy 

EDT A : =.5-\s>*JT$ % sWBtfgk 

■ 

SDS : Kf^«thy!)A 

5 G 1 y : tf})i/y 

Ala : 

V a 1 : /•< 1) ^ 

Leu : 

lie : ^ yn^-» 

10 S e r : ir y ^ . / 

Th r : x \sOr=-> 

C y s : isTsT-J 1/ 

* 

Met : J-J-jr—l/ 

G 1 u : ^Ou^ ^ 

15 Asp : 7^7^i 

L y s : y v 5 ^ 

A r g : T/^=-'y 

His : t T.f-^y 

Ph e : ~7 ^=-jVT y =-"s 

20 Ty r : v">- < ) 

Trp : hV7h77^ 

Pro : yo yy 

A s n : TX'<7^> 

Gin : //l^ ^ ^ 

25 pGlu :b^D^/U^^^ 

Me : > 

E t : ji^/PS 

B u : :7*^vug 
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10 



15 



20 



25 



Ph 

TC 



:f7/yi/y-4 (r) -#/Usl«MJ-$ K 



15 

i-s. 

T o s 
CHO 
B z 1 
C1 2 B z 1 
Bom 
Z 

C 1 -z 

B r -Z 
B o c 
. DNP 
Trt 
Bum 
Fm o c 
HOB t 
HOOB t 



HONB 
DCC 



p - yjv^vT^tvy ic^-j^ 

2 , ^y^/i/ 
y * >\> =- /U 

* 

t -^f^f-yi;/^^ 

t -yi^^f/i' 

1 - 1: Kb *S"<VX h y T s /—^ 

1, 2, 3-^/hJ)7^V 
: 1-t Kndr^-5-/^/^>-2,3-^*^>W ^ K 
: N, N' P^^r 5 K 



E?lJ## : 1 

#35 E tf)-*' * * JWR* 3fEGPR40<D75/ &£?>J * 
SE?'J## : 2 

#!&gii<0^£*J!$lKA#GPR4 0£=>- Ki"5 c DN AO«[SE?!ISr*i-. 
BS?|J## : 3 
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mm^r : 4 

*%W<Dyy H$S)£S£GPR4 0$r=i- Kl-^cDNA^gia^J^^-ro 

#3gl^<7> h ££G P R 4 0 <£7 v / ^K?U£^-f o 

1ihWft<Dt h*5fcGPR 4 0£ = - Ki~5 c DNAOlgSgB?!l£7jM"o 

"to 

: 8 

WTOHWJ 2 Ci&tt* P C R£J&TH£/i! Liz??*-?— 2 oigSie?iJSr^ 

•to 

§E?iJ#-§- : 9 

SXTVMMM 3 m*5 S P C R£/£tr{£ffl L/c7 P 7-1'^— 3 <7>:&gI2 £ 
-To 

S£?iJ#-5§- : 1 0 
■to 

: 1 1 

OT^^WJ4lC^H-6T a qMa n PCRS^X'f ffiU^^'fv-O 
ia?'J#-§- : 1 2 

j^T^^»J4(C*5tt ; 5T a qMa n PCRSMffi 
ia?iJ#-§- : 1 3 

OT<7>ll«J4K:£tt5T a qMan P C RKJ&T'{$ffl Lfc:/?^-^ 
ia?"J#-^ : 1 4 
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Sa?iJ#-^ : 1 5 
IE?|J## : 1 6 

#T4>J£&0>J4(C:f3tt3Ta qMan P CRK^« Lfc7°7^^-0 

mm^ : 1 7 

sa?>j#-§- : 1 8 

6£?'J#-*§- : 1 9 
: 2 0 

mm%- : 2 1 

mm^ : 2 2 

HT©»J 5 fc*5tt6 P C R£j£T*i£ffl Ltz^y-f ^-(D&MfflZ^-t* 
: 23 

aT^HWJ 7 K&ft 5 P C RSJ^'C'^ LfcT^ ^-^SIEJiJ^r^1-o 
: 2 4 

WT©H»] 7 ^ jo ft 6 P CRKfcV&m L/'cT'y^^-^Sie^J^^I-o 
I2?IJ#-^- : 25 

IH?|J#-S§- : 2 6 



WO 03/068959 



130 



PCT/JP03/0I483 



mm%- : 2 7 

E?!l## : 28 

5 mm^ : 2 9 

Bj! <Ds n A * * ~ i * G P R 4 0 tf) T 5 y ^E?i] £ ^ To 
E?d#-§- : 3 1 

10 VXF<Ogtem 9 l-fctt 5 P CRR&V&m ^fc-fyJ t- 1 ^se^ij** 
To 

E?U#* : 3 2 
To 

i 

15 ffi?'J## : 3 3 

*p^Ot h*5l$GPR4 0 ©C«^^f KOT ^ >>IfeE?»J&*T. 

E?'J## : 3 4 

s i RNA m40i 10 3 Ot^fil^ifcSEWSr^T. 
E?'J#-*r : 3 5 

20 s i RNA ra4 0 i 1 0 3 0)7yf •iry^i©SSiE5 l l^t. 

E^'J*"* : 3 6 

s i RNA m40 i 2 5 6 0>-fei'*&©ifcSE#l£*T. 
E?'J#-J§- : 3 7 

s i RNA m4 0 i 1 0 3 <DT V7"fc >-^iIO^£IS?iJ$r^To 
25 E?»J#^ : 3 8 

To 

E?'J## : 3 9 
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1". 

E?'J#-§- : 4 0 
ia?'J#-§- : 4 1 

'&&<DM1fem2X-'&(btltzmWm&ftE scherichia coli 
TOPlO/Zero Blunt — mG P R 4 0li2 00 2^3^ 180^ 

e>^mo<tfriT^:iTe m&w^z o 5-8 5 6 6) <d 

$6iffftftAIIIg«^M &¥?±®%rs£± ^-lc3rf£#-J§-F ERM 
BP- 7 9 6 7 t LT> 2 0 0 2^2^ 1 4 0 ^^^IR^I^mitJllE+H^ 
DT2-1 7-8 5 ®fs!#-§-5 3 2-8 6 8 6) <DJ#H£A • 3S»«F55@f (I 
FO) I FO 1 6 7 6 2 £LT*te$*l-CV><5. 

^OH^j3T-#e>tUit^Wfe^E scherichia coli 
JM109/pCR2. 1 — r G P R 4 Ott'2 0 0 2^3^18 B 

ftj* AS*a«»^ <®n±®$m± u:*rte#^ ferm bp 

-7 9 6 8 £LT, 2 0 0 2*2£ 1 4 B*»5>#ajfeA • »IWFf63r (IFO 
) iClFft*-* IFO 1 6 7 6 3 £ LT*K£;h/CV*5 0 

aJE©IOtf!l5"C»e>Jlfc»WB*frE scherichia coli 
JM109/pCR2. 1 -monkey G P R 4 0 tt 2 0 0 2 * 7 J 2 3 0 ti*b 

WL±tf&m\mmmi&&w%ffi ftft&m&tt-t^t-^n&^F erm 

B P- 8 1 2 5 t LT3rf££;ftTV>5o 

^a5©HffiW9-C»e>4lfc^ifteij|frE scherichia coli 
JM109/pTA hams tarGPR40li l MWB&fcE s c h e r 
ichia coli J M 1 0 9 / p T A h a m s t e r G P R 4 0 t LT, 

2002*12^11 Bfrb$&±ft&&Ammmm&mftm &n±®$rtt 

ty^-M#f FERM BP- 8 2 5 8 t LT#te£*lT^3. 

ft%®$lK0!l2 1 -C$bftfcJI2fC<E&#E scherichia col 
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i DH5a/pGT-GPR40tt2 0 0 2^1 2$ 1 1 Bfrb&tLft& 

'fcA£*£flH8£l9F55Bf #!^«i^tyi?-i:^#f FERM BP 

- 8 2 5 9 t LT#KcF*tT^3. 

-=E-kdrzL7- • * n--^ (Molecular cloning) iCffitt&flT^S^fefctg 

k HGPR4 0<OM^^^- oflljS r 
10 t hGPR4 0£ = — Ki-*DNA«>i-ttlstToj:5'*PCRjSfelcJ:9»# 

Lfc„ i - ^*^, 5'>CGTCGACCCGGCGGCCCCATGGACCTGCCCCCG<3'T-^$tL^^-y =f 
DNA (IE?iJ#-S§-: 4 0) £ir LT, 

5' >CATCGATTAGCAGTGGCGTTACTTCTGGGACTT< 3 ' X-tf- ^^ty^DNA (E#l## 
: 4 1) SrT^ir^^^T^-^— t tt, 2 0 pmo 1 % 1 0 XAd 

15 vantage 2 PCR Buffer (CLONTECH) 

5iiK 50XdNTP mix (CLONTECH) 1^1, 50XAdv 
antage 2 Polymerase Mix (CLONTECH) 1 p. 
1, HlDNAtLtkhiBcDNAS (CLONTECH) 1 /z 1 fc^tf 
8^«5 0<i l&m&Vs .•P—t 5— (Gene Amp .(SftiftaO 

20 PCR system model 9700 (Applied Biosy 
stems) ) &m\t*X9 6^, 1 # v ^1^9 6^, 3 0?>— 6 lt^ 3 0 
t-»7 2t, 1 2 0#£3 5'Uvf^m0igU $M:7 2t, 1 0^T'#I 

«Scfti-<5i ttCiOm-oyp^V TA^n-=y^.;F (In 

25 v i t r o g e n) SrfflV^T^ u-^f L, 3tfe*SB?iJ frffelB L 1t 0 PCR 

a^-as/*^* p-yco^t, Mimsa'i i &mm) , C l a I 

i 

IjOOiiJL;/!:. ®tbtl1tm)i (j^l k b) ^pAKKO-HH^-l3A 

U CHO»F7^7x^>'3yffll;li/^c 0 
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MMM 1 th££GPR40 \zM+Z>imWt<OBU&&<ott8& 

cHo-Ki*Bjiat*f4, ft\z&mtfi&i> wo 1 0% *wjt£fn (uvi 

t r o g e n) Sr£tf'vkF- 1 2^FH& (Invi trogen) SrJlV^Tig 
*t3t 0 h 7 V'* 7 * * a ^£?f pH&Bfcl 0 cm 2 htzy 4. 5 x 1 0 s fi 
5' tf>»£lt#, 5%CO- 2 »£UlWK$ftfcC0 2 #g*&fc:T 3 7tfl 5B#^ 
J£*±*g^ LtZo ^7^7I^v/^ Vfi Lipofectamine KHI ( I 
n v i trogen) Sr/BV\ Umfatt<D%mz.mCX&tt*ftv1z 0 
(C6-we 1 1 TV— hMffl-T6^fi, £TFO«fc SfcfTofc. *1\ 1. 
5ral^fa-y4:2*ifU " -tfl-eflfcO p t i —MEM— (I n 

10 v i t r o g e n) £ 1 0 0 a* 1 #£Lfc 0 tf^Of^-T'fcSS^* 
* — £ 1 ju g x i9^CL i p o f e c t a m i n e f£|g£- 6 n 1 JSSJD^, 
Pn#Sr«^L, 2 0 #HMIJ:|*B Lfc. roSSWpt i-MEM-I* 
±fe>Sr 8 0 0// lJD*.fc h 7^7i^ v'a £ , fc^CftOp t i 

-MEM- I t$Hfi?rffl^t^LfcCHO-K 1 MCiW, CO- 2 J£F§Mgfc. 

15 X 6>#M»*tte. i^m^«fi. PBS (Invi trogen) 

T !J ^ Lfcfc* 0. 0 5% h!i7->V-EDTA^ (Invi trog 

en) Srffl^TftjasU »*Wftf1sicriaiRL*:. &fcftfc»JI&0»&iltofcU 

#«J2 0 0 m 1 fcfc<9 5 x 1 0 4 {@OjHBflS^*tl^c): 5<-^t, Black 
walled 9 6 -we 11 plate (Costar) [Lllthtz*) 2 
) 20 0 0m 1-fo^a^, CO^&SiKT-tfeJgSILfc. ±!2h7^^73i^^3 

SSfcllU r^^^M^^/U^^A^O^tb^FL I PR (Mo 1 e c u 1 
a r Device) £ffl^T$J£L£ 0 FL I P Rl:t»rt*^^9 ^ 

25 1 u o - 3 AM (DO J I N) *WJB1T Z>1t#> , *>5W±F L I PRTyir-f 

*fT9illWJwjNlJ!a*ft#i - 5fc*Oryt^^s/7 7-*^Lfco HBS S 
(Invi trogen) lOOOmlClM HEPES ( p H 7 . 4) ( 
DO J IN) 2 0ml§:MM (UiT, HBSS/HEPESM) 
T'p^i/K (Sigma) 71 0mg£lN NaOH 5ml IC^fl?&£ 
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P>l;HBSS/HEPES^5ml ZflaZfeGLtzmfcl Oml £?^0U 
ZfDfemZT y^J ^v7 7-t Ltz 0 W:Fluo-3AM 5 0 n g £ 2 
lu. 1 DMSO (DO J IN) (C?gfi?U $ b\Z^<D2 0%7 P /H3yg£ ( 
Molecular Probes) &Mx.m£'&, 1 0 5 ju 1 O^J^jfiuf 
£»]L£l 0. 6ml (OT y±js<y 7 r-^D^ ^fe^^^lS L 

{C#^fe^fS^ 1 %-frtz 19 1 0 0 ju 1 To^a^> C 0 2 *S5N2KT 1 B#r^ 

B#(dFL I PRlZ±y hLtz 0 &±<Dm&m*1fe Ltzte, FL I PRlCT&S 

T (farnesoic acid), 5. 8. 11 — eico 

satriynoic acid, 5. 8. 11. 14 — eicosate 
traynoic acid, $T (oleic acid), V 

J —jvm. (linoleic acid), ]) J Ul^m. (1 i n o 1 e n i 
c acid), Ty^rK (arachidonic acid), ^ 
<4 ^-y-s<y-? =cis$t (eicosap. entaenoic acid, EP 
A) , x-Y = i? ^ yffl£ (eicosadienoic acid), ^-A 
a-fr h V^^Wt (eicosatrienoic acid), K^iN^f- 
^c^g^ (docosahexaenoic ac.id, DHA) , K=>1J- 1> 
]) jc (docosatrienoic a c i d) , 7Kl^ (a dr 
enic acid) , 7^>l(lauric acid) ^10" 5 M 
-1 0- 6 M*Dx./ti GPR4 0^»Mt5CHO-KlHW 

sw»cjcsff mmft*;i'*y'?j*m&o±&) -rz^tfrftt^tz ®i~i3 

] . 3 > h n ^ ^-(D^^^A Lfc C H O - K 1 z\<D 

ipWlilb^^ofc, ttet>*>. GPR4 oofaSte!);!/^ KtfJBJ* 
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•^tXl&Bc DNA (Marathon-Read y TM c DN A ; C 1 
ontechtt) ZimkLXs 2^7^^-, 7?>f^-l (g£^J#-^ 
: 7) St>'7 B 7-r-v-2 (E*J#* : 8) fcffl^tP CRSrff ftofc 0 PCR 
5 {£12 P y r o b e s t DNA polymerase &fflV\ ® 

9 8°C • lftO'&. ©9 8*C • 1 0#\ 5 5tv30^ 72t- 60^4 

oej^sk (D7 2°c • 2#©#g£j££?Tftofc e mtmmzze r 

0 Blunt PCR^a-=V^^ h (Invi t rogenft) ©to 
jjlCLtctf^XyyXK K^^-p.CR-B lunt (Invitroge 

10 ntfc) Id* V^UfCo rtlSr^JiijiTOP 10 (Invitrogen 

ft) |:i|ALT, T"^* 5 K4r#o* n-y^k a n amy c in e Sr^tf L 

>y^#&M£S#?y^£^-K-f5cDNAlB?iJ (E?IJ##: 2) £ 
#fc e rOc'bNAJ:«J«»#tH**L5T5y|(fflBW (E?«J#* : 1) $r**rr 
15 5*f^WS:njGPR4 Ot)flJ*U. *fc?8KlEifcfls:£*JIMS (Esc 
herichia col i) TOPlO/Zero Blunt— raGPR 
4 0 k$i£ Lfc 0 

HJfe0ij3 7-; hJ|$l!&S3fc©GPR4 0£ = — Kt5cDNA©^B-=y^ 

20 y v hJlWc DNA (Ma r a t h o n — R e a d y TM c DNA ; C 1 
on t ech &) Srl^i LT, 2fli(D7 B 7-f-v-, ^7^-3 (E?'J# 
9) ■ 4 (E?'J#-§v: 10) &Jf3l>TP CR£fr /jlofc. P 

C R Idfi Advantage 2 Polymerase mix (Clo 
ntech) ®9 6°C • 1^, ©96t - 1 0g\ 7 2^ • 2#£5 

25 0, (D9 6t • 1 0S\ 7 0°C- 2#£2 51e]©&, 7 2 1 • 5 #©f*5Kj£ 
£?T&ofco tfMMEttfcTOPO TA Cloning Kit ( 

Invitrogen ft) <0^~)j\Z. lfc^oT7 , 7^ 5 K^^-pCR2. 

1 TOPO (Invi t r o g e ntfc) Kl* P--^Lfc e CtL^r^Jjf® J 
Ml 0 9 (SSai) (C#ALT, 7°7^5 K^o^D-y^amp i c i 1 
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i n*£tfLB*35igiS!*-e»ftLfc. m*<o? *-y<nmmin*f$tfLtz 

##:4) Srftfc. £©cDNAJ:0W#a£*L67$y>|MEfll (IE?'J## : 
3) «r^*T-r*if^>^Srr GPR4 0i^U:. SfcJBfHE*frfc* 
5 fliffi (Escherichia coli) JM1 09/pCR2. 1-rG 
PR4 0£ift£Lfc e 

(1) IMS*; J: tfl£J& 

N I H- 3T3:fc,ttfB 1 0 4«fiATCC^£>JtALfc 0 -^*B?flij3 
10 N-6fi5rDt (Jun-ichi Miyazaki et al. Endocrinology, Vol. 127, 

No. 1, pl26-132) IBfW^^&ftfflLfc. -ttL^OUBJiatt 1 0%FC SSr^T 
tfDMEMigiffi ( I n v i t r o g e n|±) T*^ >7JV^V h\Z.tj:Z>$.V 

(2) RNAWttfflfe.fc^cDNA^ 

t *<D&ffl®M&%0 p o 1 y A+RNA (^D^X^^tt) UgH7 
V^A^^-SrEVvCigtE^KftLfc. u perScrip 

til (GIBCO BRLtt) SrffiffiL, SSftO^o hn— /HcLfciSoT 

20 -7|>70»^cDNAIt i^iia^Tryps i n-EDTAWL 
liiiSt^Lfci, RNea sy mini KIT (Q I AGENtt) <D 
■7 = a7^ottotal RNA&ttffllWKLfc. JfctfiLfcRNA 1 
jugfi Superscript II (I n v i t r o g en|i) <D-7^-^ 

7/H:fot7^^ffl^t f i r s t strand cDNA&£fifc& 

25 ^> ;—^#Ml ltt e io^i (c^a? L^o 

(3) TaqMa n £rffl WcAE*ik 

SIS*cDNA (5ng RNAlSS) *5 SLT}Uife8k&%. c D N A (2 5 
ng RNAti^) tdftU UttgfcWlTa qMa n » Uni ver 
sal PCR Master Mix (7^7^ K^V t^T^X^t^ 
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yfta^tfc) , GPR4 O&ltiMT a qMa n (ffiffi) Probe Kit 
15/4 l©^TOitl:lSW^ofc 0 # 7* 7 "7 — x /n-/(Df 

5 TaqMan (fiS) PCRIi, ABI PRISM (^) 7 9 0 0HT 

ftffiLfcfilWTaqMan (II) Un i v e r s a 1 PCR Ma 
ster Mix (7/7^ K^t^fAX^t/^^tt) «-7 = a 

10 Jtffi£j5Mfc<Bj£i;WT a qMa nWtfll 7 9 0 0HT SDSV7l!>i 

jROjiatfflV^ftftlltt, #«fc#£l&&£tfJMEIE*n<DcDNA Urtf ( 
thGPR4 0) SfcliP 1 a smi d DNA GPR4 0) ^ffl 

WclO'^tVwe 1 li^l0 2 3f-/we 1 1 $LV<Dtt& 6 ,£K:fc5tt 

15 5C T tt^t»MLfc. 

t h|-iifflIt'©GPR4 0 mRNAO|B5l^**El 4 -7 7^#i 
ttjaWGPR4 OraRNAM^IIl 5 ICttM", t M&fcT?f4 % RUt* 

20 H»J5 * = ^^f/^j|5OGPR4 0^3-Kt5cDNAO^P--y 

/fr-2 (E?iJ#*: 2 0) ^l^tPCRSrfTftofc. PCRKlli Pyrobest 
DNA Polymerase (TAKARA) £JBV\ 09 5*C • 1#\ ©95^ • 
25 1 0f}\ 58X: • 2 0g\ 7 2t: • 1 #3 0 #£4000^ 7 2 1: • IftOfa&Rfc* 

- (IS?'J##: 2 1) jRU^?^— 2 0E?iJ## : 2 2 ) £fl§V*Tnested P 
CR^ofc, ti*gl#I^TOPO TA Cloning Ki 

t (Inv.itrog e n ft:) ^l:tfc^ot7 , 7^^ K^^-pCR 
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2. 1TOPO (Invi troge nf±) W u-=.y? tfc e -ft£*/l§ 
IJM109 (Sffiii) (l#A LT\ y^^.^ K£#o*o-v£amp i c 
i 1 i n^-atfLB^i^ife^-Cii^LfCo 0? n — i/tf):&£g2?ij£fi?#f 
LfcH^ ff^G^>-/^*SSS^^^ 0 ^lr=i- K1"5 c DNAE^'J ( 
mm%: 18) ;©cDNAj:!)i#[il^ii57^/SIE?iJ (SH?iJ 

#-*§•: 17) £^1-5£r$*>'^£monkey G P R 4 0 Ltz, £fc 

ftZW&t&fc&jzBW (Escher ichia col i) JM109/pC 



R2. 1 -monkey G PR 4 0 <t^Ma Lfc 0 

MI N 6 Mte#(df2^fM.1 9 1 5%FCS (Trace Scient 
i f i c Ltd.) > 5 5/iM 2 -^/Vfs^f h^fS — A\ 1 OOU/ml ^ 

Invi trogen) SrfflWCilFli Lfc. 9 6 pa/I^U— 

i s^/us i o 5 ioMi N6mmzw%. 5%co 2 femzmmztitzco 2 

t%mmzX3 7t:T3 0W«lttfc. 0%FCS (Trace Sci 

entific Ltd.), 5. 5raM jfjVzi— 1 0 0 U/m 1 

*3ctt5l 0 0 n g/m 1 ^M/yh-^-ri/^^tfRPMI 1 6 4 0 (^ 

Invi trogen) fc£ifcL£ e>K 2 4 B#fflJS!|L-fc 0 
*S$r«R3UCJ: 9ISfc*Lfc&, 10%FCS (Trace Scientific 
Ltd.), llmM^-^ 100U/ml^-'>!)X fci^lOO 
»g/ml ^hUT'h^i/y^tfRPMI 1 6 4 0 (^a- I 
n v i trogen) T^$? L^ltillJK^-^ljiL^T^^ ^ (B S A) ft 
(4 : 1, */Uit) SraSADL, 5%C0 2 SI§Fji:Wat$tifcCO 2 #IHglC 
T3 7tf9 0^1 (*fcf*6 0#W) R»9 6^^/U' 

->£l 5 0 0 rpm, 5^Wii^Lfc«, «H±i»S:lHlJRLfc. :o«*J: 



^$f>K(Pa lmi t i c acid) (SI 16, 1117), 
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y — y J VV&l (y - 1 i n o 1 e n i c acid) (H 1 6 ) , & Xtf*^ 
(oleic acid) (H 1 7 ) ft <t*Oi&8f J!ij»& 3 0 0 n M~ 1 
0 0 0 m M^JD^fc £ 1 M I N 6 J: 6 -f V ^Wf&t-fS d i 

6ffill (1115) T*IEittTV^ii0GPR4 0 

**-7:xh (£t£, 8a») £»rSI, llfeiftLLfc^, /^^-emtTMfll^ 

-fgM'jaj p £ * 7 y ^-cfe* ufc 0 isfe^^m^offf MHca 

£-£T*3V^clmg/ml 37ft-t'XI C-7 6 5 7) Sffi 

15 05m 1 Sr^^-UiO&ALfc. Bflii^te^M^^^IOiiL, 3 7t:7K 
ftWCTS^I^ 0 Lfco lOmlCHBS S LT 5 ~ 6 IhI ^<;t 

^f^Lfc^ 10ml ©HB S SSrSs^JDLT 2 HI 5/ T" -Y y^Ltz 0 20 
mlOHBSS»U 4 #d3#fi Lfc|£, Jhfif£1"C Ml 0ml OH 
BS S^»LT2l£lh^5/7 i -0^tfeo ^i:i0ral©HBSS» 
) 20 LT2 0t°-'<y7V V^Ufc^ 2 0ml(?)HBSS»U 3#MIHIL, 

— Hd^LfCo M<D*> J r— Wdl 0%FC S (Trace Scienti 
f i c Ltd.), 5. 5mM JfjV^-* w 1 OOU/m 1 -<^>y > % *5«fc 
0*1 0 0 // g/m 1 * h U^h-^^^y^-atfRPMI 1 6 4 0 (^3—;* 
25 I n v i t r o g e n) £A*U l£&ll< ^ofcf £ 

»J»±flc*3it/±ia-e^P)tLfc7>y/^>'^ft4' I s o g e n 
S^-^tfc) ^Dit^^-WXL, 7^a7/Haf:^ott o t a 1 RN 



1 
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ASrSURLfc. ftbtlfi: total RNA 1 n g frb y V 9 J*? 7 4 1—^ i£ 
fci&Mb ItSuperScriptll (GIBCO B R L$± 

/-^tt©LT^S7K4 0 11 llzmffiLtz. GPR4 0mRNAOTiWt 
5 4fi Sequence Detection System Prism 7 
7 00 (ABItfc) *m^Xft^tz 0 n^mB^m^t^Otz^fDZfy^-^- 
t LX 5 ' -CACAGCTCTCCTTCGCTCTCTAT-3' (iB^'J 
#-9-: 2 3), 5' -CAGTTTCGCGTGGGACACT-3' (IE 
?'J#-J§-:2 4) *5j:OTa qMa n probeiLT5' - (Fam) 

10 TCAGCCTTTGCACTAGGCTTTCC ATTGAAC- (Tarn 
ra) -3' QS&m^r : 2 5 ) bfc„ RT-PCR^tliTa qM 

an Universal PCR Master Mi x (PE Bios 
ystemstt) 12. 5^11:, Ztllftll 0 0 m MOT^T-^fc 0 . 
2 2 5ju 1 » 5 /x MOT aqMan probeil. 25/il, *$±tJU:lB 

15 -eMlfc cDNA^ 1 ti 1 AO*. lt*T*^S^i2:2 5 jtx 1 t Lfc„ 
PCR£j£f*5 Ot; 2^, 9 5t 10^©i, 9 5t 15^ 6 0t 1 

Lfc. fcf)^i:*HBSSl;g)!?U *»$-frt*i^lmg/ml 
25 3 7^t- tf V (S^t v . C - 9 2 6 3) »2 5ml 

/OKSJofc^, 3 7 < CtK^ c P{CT2 O^ffliSt 5 L/c 0 ft+mlOHBSS© 

mm^n^ fce>^i:fcHBssi:^u, Tk^^^TfevN^i. 7mg/m 
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* 

1 nyy't-f XI C-7 6 5 7) »15ral^®DLT3 

X t o t a 1 RNAM, cDNA^Uv Sequence Del 
ection System Prism 7 7 0 OCJ;(5GPR4 0 raR 

y7^v- <b LT 5 * -GCCCGCTTCAGCCTCTCT-3' ( 
IE?iJ#-§- : 2 6 ) , 5' — GAGGCAGCCC ACGTAGCA— 3 ' ( 
E^iJtf : 2 7) fcJltfTa qMa n p r o b e t LX 5 ' - (F a m) 
CTGCTTTTTTTCCTGCCCTTGGCC- (Tamra) - 3' 
15 {mm^r: 2 8) £{£JBbfc 0 ^O^, ll^lC^-Cky^/!^^* 

it*GPR4 otm^Lx^^zt^mm^titz mi9) „ 

HWJ9 /nA^^-6^GPR4 0£r=» — Ki"5 c DNA©^ n— 

/^^^-HlJiSttH I T-T 1 5 c DNAlriii: tt, 1 (IB 

20 ?iJ#-§-: 3 1) &tf:/7-f-7-2 (E?'J#-^: 3 2) fcffi^T P C R£*t&o 
Tto PCRfdfi Klentaq DNA Polymerase (^n — >- 
fy^) ®9 5<C • 2#\ ©98t - 1 0£J\ 63t« 2 0g\ 7 2 

■c- i^3 5M, 7 2t- 7^(DWMRft^n^^tz 9 mi&m 

MTOPO TA Cloning Kit (I nv i t rogent) © 
25 ^iZttl^oX^y^^ K^^-p CR 2. 1TOPO (Invi tro 
g.enffi l^n-^Lf;, :^WJM10 9 (£git) ClAL 
Tx 7*7*5: K^o^n-yjamp i c i 1 i n Sr^trL BSHJcftift^T? 

- K1"5 c DNAE^iJ (IH»-^ : 3 0) r^)c 
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DNAit)ff tti£inZ>T$;mm (EMM-: 2 9) Zttt ZfR&fi ^ 

^Bams t a r GPR4 0tft%Ltz o £fc, ^®$5&#£;*:/]§M (E 
scherichia co 1 i) JM1 09/pTA hamstarGP 
R4 0 tfit% Ltz 0 

5 10 thGPR40W 0^7°^ K£^tf&^JlOf£$!:fccfc tf%M 

kFGPR4 0OCtt^fK, Cys Ala Ala Arg Thr 
Gin Gly Gly Lys Ser Gin Lys (E?!l#* : 3 3 

; Aft^mzmCX^f&Lft) i:BSA^MMf^ltMJIi:Ufc„ i" 
Jfct>*>v BSA 20mg^ 0. 1M!> ^flfefltflfft (pH6. 7) 2. 0m 

10 1 IzmmZ^. N— -tJ-^v-^K (GMBS 

) 2. 8mg^tfDMSO^i2 0 0/i US^-U ^iST'3 0#K/££-tb 
fc 0 2mM EDTA^trO. lM^V^W (pH6. 5) tTfiftl 
fct77fy^^G-2 5#7A-CaiHiJOGMB S«KISr^*tfc^ 
^ KSO^S*lfcBSA5mgiO. 1 m 1 0>*fcl|8flf StffcCfllk^?- K 

15 0. 8 4mg bZM&Ls 41CT? £3t*£3Kfc*t U 

4"Ct?2 BIWaWL^o 8a*P0>BALB/C«N'£*K: % ±fS, Ciffi^T 8 ^ 

2aiB«$ 6>*c2aiB*RIl:<0*«JIKS:T^a^V h £ 1 1> KiifloSijgE U * 

o i affl%£$jh l/c, 

20 Hifefllll ©#!7lMf^~^^y— tf (HRP) mWtClfr*-??- Ftoft 

m 

±i5^c^7 p 5 l k (e?h#*: 33) <t hr p mm^mm^mm. 

yy^-^WAts) £&»«u H^^'J^ife (ei a) 

Uc, t^^, HRP 23mg£2. 3ml<750. 1M V >ffl&8BMs 
25 pH6. 7l£*gfl?£ii\ GMBS 1. 6mg*ttfDMFSjS0. 2 3ml 
i^U l£t'3 0^«$tt©*», 2mM E DT A£"atp0. 1M 

®Lfco C<0j:5iaT^|l!U-7K * KS^zgASft/cHRP 2. 3m 
giCiNS^f Klmgi^U 4 < CT-1 BRfcZtt. BLfc®s 0. 
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1 M I) ^Bftttttffc P H 6 . 5 X'W-ffiitZ-ttz ^/U h p c A 5 4 (7 
7^->7ttK) #7^-C'#®U HRP««MfcCillK/?-K«:#fc. 

b7V>VL& ( I g Gi^> Dy^MtW) £0. lrag/ml.^tfO. 1M 
$S&il*?0u PH9. 6&i££9 6 ^s/W^^n^lz-hCO. lml To 

PBS, P H7. 4) ■CHci*l,fc0>*> % - £*^Osfem©IS£Stt$r*3Cfc* 
10 2 5%yB'^i-^ (fffP¥LH*±$il) iSkXfiO. 05% NaN 3 £^tfPB 
S, pH7. 2&0. 3ml1"o#au 4"C^'>£< £: 2 4«fW«131 Lfc„ 

y77-EC [0. 2%BSA, 0. 4M NaCl, 0. 4%7'n-/^x— 
0. 0 5% CHAPS C3- [ (3 7 5 K7o^) ^^^7^= 
15 •fa/OX/Mb^m , 2mM EDTA& £1^0. 0 5% NaN 3 ^ 

tfO. 0 2M yyifeg»aE, pH7. 0] T'^Lfc^^^^WilO. 14 
m 1 ^Q^4 < CT-1 6 #WRJ£ $ -frfc. ^7°^- h£PBS, pH7. 

4 "Cife&L /^77-C [1%BSA, 0. 4M NaCl, 
2mM EDTASr^trO. 0 2M PH7. 0] T'1000 

^ 20 ffiFfctf Lfc±E^WJTi^ LfcHR P^fi&CSffi-^/f- K 0 . lml Ztoz. 

(K I RKEGAARD&PERRY LAB. 7irzx 'sWt&M 9 &V^) 0. 
lm 1 »x.^rfiT'2 0^W^$-fr5ri:lCj; OfflfcL-fc. £j££lMy V 
25 SO. lm 1 &lJaz.W±&#tz<Dh, 4 5 0nra<Dei (Abs. 4 5 0) 
fc^U- h D-y~ (MTP-l 2 0, *Bi-ftMttz\tMu 1 t i s k a n 
Ascent, Labsys terns ttl¥) -CilWXE Lfc. Lf;:^ ?*±T 
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0. 0 8~0. 1 mgtOCffi^/f K-B S A ^WM^Z^i- ^> Z\ t \Z X V 

mmzntio mmw&izm^zmmtLx. balb/c7-)7^;xp- 

5 v«P3-X63.Ag 8. Ul (P3U1) (TJl/^h- h t° 

i/^^y'^^n/q^n^./yK^A/o^- 8 1, 1 (1 
9 7 8)), ftfl&gtett, J^j£ C*>f^+-\ 25 6, 495 (197 5)) 

{cm^TtT^oAdo i-ftt>h. ifrmmmtszvp 3 u 1 ^-eiimi^^f 

LfclM&Jfi-e 3 ggfefr U AMttfeli&£ P 3 U 1 ffifcOJt*«r 6 . 6 : 1 fcft 5 «fc 
10 ?^LT, 7 5 OEME-ei 5^jt'L^fT^oT«?r«$ii:fc 0 ±flf& 
^K&NrLfc^ ttJRSr«<liCU 4 5%#!)xf i/y^!/3-;v (p 
EG) 6 0 00 (3^*7^ MiH) &0. 3ml ADX., 3 7 t C?fi7Mf "PT* 7 
#[WStgLTgt&&fTftoJt. R£&ftJIS£&*ICMEM£S&DU £ffl 5 
m 1 ©MEM^Dtfcf 7 5 00151 5 ^Mit^ L-t_Lfif£l&£ Lfc,, ^O&B 
15 mttm^)^ 1 0 %4=Jft!Ejfllflf 1"£ G I T * 7 J V A (fPftJffiUS) (G I 
T-l 0%FCS) {-P 3Ul^lm 1^1)2X1 0 5 jISlC/i5 «fc 9 t 
v 9 6^f^;/«>a (y^ntti) |:i|)x/U0. lmlfol92 
ps/WllflHILfc. flHIg, «?r3 7 c CT*5%^^-r>'^^-<-^-^ 
T'i^LfCo 2 4WHAT ( t #4flH'?- V 1 X 1 0 ""M, 7^7°f!J 
20 y4X10 _ 'M, 6 x l 0 ~ 3 M) £:i£A>fzG IT— 10%FCS 

J&iti! (HATtgifc) £ 1 fr*/!^ !) 0 . 1 m 1 1*0^501" 5 C t \Z X •? , HA 
Tj«R8F*«:MttLfc. HATi^Slt ^t^5, 8 0«K:lB«fcO. 
lmlHTfcJ)^ 0. lm l <0HATJgift&^1-*£££J:0«i*U ft 

HSii^m 9 0 g K±fif L7t 0 

0 7m l 33£tfs<y7 7-EC 0. 0 .7 m l SrADx.4 < CT* 1 
/<y77~Cfl0 0 O^^LfcHRP^teA^N^T 0 ^ KO. lm 

1 Sr^WfllCJKi^f - KO. 0 0 2mM<Z>#£Tfc5Wi##£T^T*7B# 
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KEJEs-frfc. tk?^- r£PBs-eifefrufc h«j 1 3 

10 ®lL/c 0 fiP*>, 'M'?'!' K— ?-±f£*S) 2 5 m 1 *^&<Dfe'&W&M (3. 5M 
NaCU 0. 05% NaN s $r£tM. 5M ^JJi/^ pH9. 0) -"Cft 

A -Ttfn-X (Rep l-i.genttK) #7-MC#U tt#ft#&$£8Hlf 
ffi (0. 0 5% NaN 3 £-ati>0. 1M V ^mWffiW.. pH3. 0) T1§ 
15 ttSLfco ^tti^fiPBS. P H7. 4K2tLT4t;, 2 0 fflStf L 0. 
2 2*im©7^- Uy#Ttfc»l) K«fc !3l&ffii!i:&L4 , Cfc5^te--8 0 

wfV^tfiW- (I gGl^, # ;y ^M±§i!) £0. lmg/ml'&tfO. 1M 
&BKtt«i£» pH9. 6^l:9 6^x;W^^P7'l/-H:0. lmlfo 
4'C J C2 4B#IW#1ILfc. ^ h £ y ^ttttif^aA^ ( 

25 PBS, pH7. 4) X-$cftLtz<Dlb, 9 *fr<D$m<»&&n®.*&$ <K-*> 
2 5 %Zf (mmiMftm) *5 «t 0 . 0 5% N a N , ££tr P B 

S, pH7. 2£0. 3mlTo#£U 4 "CT^ft < 1 <b 2 4 tfMteatfc. 

7 7 -EC [0. 2% BSA, 0. 4M NaCl, 0. 4%yn^x 
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0. 05% CHAPS [3- C (^7^ K^Pf/U) v^5vl-7>^ 
ya/tyxjufrym , 2mM EDTA&cttfO, 05% N a N 3 £r 
^tfO. 02M pH7. 0] T*%^Lfc!>^^jfiL?*0. 1 

4m l ^P^4t:T'l 6tiffflRfc£l£tz e ^/l/-h^PBS, pH7. 

5 4X'TfoftLtz<Dib, /<^77-C [1% B S A> 0. 4M NaCK*5«t 
D ! 2mM EDTA^O. 02 M!) >>WU8ffi10L. PH 7 . 0] tlOO 
Ofgf^JRLfcilEH^J-C^LfcHR PMfSiC^zff- KO. 1 m 1 
t4ttl 0S^§-frfc. ^y^-h^rPBS, pH7. 4T*dfej^Lfc 

10 A (K I RKEGAARD&PERRY LAB. *>|£p B D © 9 $H 0. 

1 m 1 ^Dx^fiT* 2 0 #F H 1££S 5 Z t (C «t •? Mfc Ltz 0 fcfcZlMVy 
BO. lml^tflJt^tfcOt., 4 5 0nm«S (Ab s. 4 5 0) 
SrT'L"- h V (MTP— 12 0, a otlii^tliMu 1 tiskan 

Ascent, L a b s y s t ems tfcjR) Tii^Lfco MLf:!>f^£E 

1 -?fEK LfcthGPR40 ^^-<^ ^-5:ffl^Ti ^^O^&T' 
ftMLtzt h G P R 4 O^M^tfcCHOilJStl (CHO-hGPR4 0 
25 No. 1 0 4) £3 x 1 0 4 ®/l 0 0 ju 1 OjNB/ja^ttl-S J: 5 B 
lack walled 96— well plate (Costar) In 
Khtz*) 10 0m 1 -fo#ft&, CO^gHSiKT-l&tgfiLfco «F*3#^> 
£A$Jg£)^i!j&F L I PR (Molecular Device) £ffi^T 

mfeistzo ^m^uTicumttzo 
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F 1 u o - 3 AM (DO J I N) 5 0 g £ 2 1 ^ 1 DMS O (DOJ 
I N) ld&#U £ f>l-#ft^2 0%^o V® (Molecular Pr 
o b e s ) Z1}Uz.m£'&, 1 0 5 ix 1 O^teJEififif £8sj0 Lfc 1 0 . 6 m 1 © 
7j/t^^y77- [HBSS (Invi trogen) II 1M HEPE 
5 S (pH7. 4) - (DOJ IN) £2 0m 1 SS0JDU T'n^v'K (S i gm 
a) 7 10mg£lN NaOH 5 m H^fttt $ <bl£±iEOHB S S/H 
EPES««5ml SrAD^^L/c^l 0ml ZWM LWMtZ* ] iCflD*., 

Lfc. ffl/^F©l|Wt if 
L/c. m(c^Di-5^Vu5 5 L v^fiT2/-tr-r^<^7 7-^ffl^r#^oM 

&mm (^wmt-3mm) Sryu—htc^au unsicfl i pric 

Sr^JDLTT^^^^ hflUiiO&WSrfTofc. ^VuS^V&liT:*-* h r* 
H»J1 7 flgJKKSSfllHJ: J: 5 h G P R 4 OSHfiCHOMT'OMA P*^"- 

#%f!llT'^L ret hG P R 4 ojg^* ?-£ffl^Tgft^&o2r£-c 
f^HLfct HGPR4 0MCHOM (CHO-hGPR4 0 NO. 10 
25 4) ifcttCHO-mo c k»3x 1 0 s /w e 1 1 <£>1^T*6 ^i/U7°U 

1 0juM©#llil»©!Dlfe o 1 o^^^-> 3 yu©*), 
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fy/;w<^7 7- (TEFCOft) X-tom&teM ' tt&LSD S -P AGE 
\Z£iX#ffi%Tto1t„ WPh o s p h o P 1 u s p 4 4/4 2 MA 
P kinase (Th r 2 0 2/Ty r 204) Antibody Ki 
t (Cell Signaling Technology, Inc) 5:1^ 
1tV^*?>zfv ?7 L <0?Zftv1to *:<DlfeMk % m 2 0 9 % t hG 

PR 4 UBHSSSSADStCMAP^r-t— t??> D 

p 

HJfe0i]18 v^GPR4 Otf>EJlJl£#g#j#s i RNA^AlCctS^?* 
GPR4 0-GFPgi£* W^ffOllMftJ 
S^^©*Sl:t^lLf;, vr)7GPR4 0 <b G F P <DM&f 

* 

3l3lCHO#fflJ}&$:3 x 1 0 Vwe 1 1HT96 £ x/^ h (d* 1 0 

HVJ Envelope VECTOR KIT GenomO 
NE™ Srffl^T, Elbasir 5>©$B^- (Nature 41 

1 (6836), 494-498 ( 2 0 0 1 ) ) KtEoTfES! Lfcll* OSB^J 
OsiRNA (Dharmaco n tt) (2. 86pmol/0. 5 1 £>5 
VM^8. 57pmol/l. 5 » 1 G>jft£) £M(^A|££e>fCl 0ig#L 
tz 0 v^GPR4 0-GFPO|gm*^aifiWT^-riil9O^>-^V^ 

Ti5fc#^ 0. 0 l%^/^/P7^ft K (fnftfcEIg) -C5^IBI@^U 2% 
BSA£-£trPBS (£jg5t) ICT^p »y Lfc c 5 0 Ofc#3fcLfcJ5iG 

fp^;^- «*3E6 (=s/tk>-^-» zmijQ&Mi%.x*2i%riM > 

*=L^<-i ■/3l'Lti'&, $cftL5 0 O^H?LfcHRP^SS{kfet^r>^ I gG 
ftft (ICN) Srg&flDU iSt?2B#H'< y^a^-J/g y. tfco .fcfciHL T 

3.x- 5/ 3 M£»LT3g££/££ffUt£ii\ 4 5 0 nmt« 

££'*Jj£Lfc. E2 1l^i-ii9, -7t)7GPR40-GFPM 

CHOHJSI^U •7!)7GPR4 0#I^ s i RNAT'fc5m4 0 i 1 0 
3 (* y : 3 4, T>^±yxmitm?m^ : 3 5) , m4 0 
i 2 5 6 (ir^^^(iia?ij## : 36, . T V^ir ^^«ttffijij#* : 3 7) £ 



■ t 
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8s2JD"t"<5 w£:{£«fc9GPR4 0 - G F P <D&m&<Di&T#Blb fcftfc. 
^»5,m4 0 i 103, m40 i 2 5 6^7|)^GPR4 0££&4$JI&lCttl 
$iJS-li:5ri»»ofc. m4 0 i 10 3feitfm40 i 2 5 6 0g£?iJ£IH2 

t KG PR 4 0 !?^iB^ »t-^Wl:?§S$ ^'f v 
*y ^Il^p^e-* — fcfiftte, poly (A) +fWD5/^yi/Sr^trt hG 
PR 4 0ae*£i*XLfcDNAW>1r&finRbfc. 

(Ml u I-Sa I I0rfr : 6 7 3 bp) lsJC< t h^V 

A^bPCRICkoT^P-^i'^Lfc* WttaK^fep'oly (A) +H 
A0*>^/K©T8t*'C?^tPt hG PR 4 OStei 1 (Sa 1 I— Spe I Iff K" : 

2 2 5 6 bp) BfrfrHfAU ^ ?*-f y VIVfn*- $ -0$iJ^T(C t 
15 hGPR4 0&&*i:&&rz&&a-v hSrf^SUfc. rtf) <fc 5 K LT#P> 

h£M 1 ul, Spe I 0~S$ltU:J;9 2 9 2 8 b pWr.fr* 

tfJOtiiU C5 7BL/6 J-r^^O^rfflP^-r-i'^ a^^v?ii?->3 
DNAKfffri Lfc 0 

3SJ£0ij2O v^7GPR4 0 i§'(5 j y : <£ ) ^ o — — 1/ tf 
20 v^GPR40 ORF*£tf£#&li«^tS^7>r^- (IE?lJ#-t : ' 

3 8, E^iJ#^- : 3 9) ^ffl^TPCRt^ioTvi)^ 1 2 9 S v J BAC^ 
/A7^^7!)- ( I n v i t r o g e n*±) O^.^ U --V^&fTV\ 3 8 
4^D^-^^^o^c^^^343i^3o0/ifv ; T^y^P-^*^yc: 0 wO3 

8 4 = p--^^ofc^«3i:^3oo^x^^^p-y$r, ±!5tf>E 

25 ?iJ#-?§-: 3 8 & J; tfI£3W§- : 3 9 dj; 5 PCRt1#6WcDNA|fit (1. 
6k bp) *yp-^LT = P--^^^yy^^-'>3>$rfft\ ft^#J 

;©^n->iSftJ$t5BAC DNA^^SCi 9 1*181 Lfc&, GPR4 
0^£W^£LTV^S:bft31!I$#J2 5 k b (CO^Tv— ^yf— ( 
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Lxmmmmmm^mLtc cm 2 3) 0 

HJg0ij2l GPR4 o&m**-yy : rjyy'<??—<Dffim 

■7^GPR4 Oita^-yyTW y?^<? *-<Dffimt. g*^*- 
5 pGT-N-2 8( New England Biolabsft) CGPR 
4 0ite^<^5' ±ffim<DT-J±k LXMMm2 0X%btltzl 1 1 5 1 b p 
BamHI Wf}f. 3' T WM\<DT — J* b LT3 4 5 8 b p E c 1 1 3 6 I I 
(Sac I) UrtfSrgAU ^v^f^t -> 3 

10 y fefjUS^Srfto-^^G PR 4 0S^--^^7^y^^-p 

GT-GPR4 0&«S8Lfc (123) c CI tl £ ;*cfl§31 D H 5 a(3ALt, 
7F^$5&#£ LXXffiM (Escherichia col i) DH5 a/p 
GT-GPR 4 0£#fc o 

15 ###J 1 T*f^M Ltz fc h G P R 4 0 38^<* * — V *T g «C^CD^feT 
fERLfcfc h G PR 4 0 4:M$tfcCHOli^ (CHO-hGPR4 0 

n.o. 104) nm^um^m^m*) 1 o% mm^Mskm dnvi t r 

o g e n) Sr^trMEMaifcifi ( I n v i t r o g e n) £^Tig$l Lfc 
*&§HfflJSWU PBS (Invitrogen) ^tU^ Lfc|£, 0 . 0 
20 5% h!l^«EDTAS« (Invitrogen) 

x 1 0*m<DmW£t.tlZ>.£ SfcftfRU B 1 a c k walled 9 6- 
well plate (Costar) Cl "Khtz 9 1 0 0 1 f 0#£&> 
C0 2 «fH#K:T-|feJ&« Lfc 0 ±!2CHOi)!Sttl:#i^tV7 p /^^D L, 
25 |^FL 1 PR (Mo 1 e c u 1 a r D 

e v i c e) £/Bl^T$J£Lfc e F L I PRCt»*/U->^|I©|| 

Srsijrrsfcfcid, j^TOBtj^g^tyt. *1\ iw&fc^ttfeasF 1 u o 3 

— AM (DO J IN) £??s;fo]-f 3fc#>, *>5VMiFL I PRTy-fe^^rffpig 
tfl\zmm*fcfttZizft<D7y±Js<y7T'-$:ftj8.L1z 9 HBSS (Inv 
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itrogen) lOOOmlClM HEPES (pH7. 4) (DOJI 
N) 2 0ml &MZ-tz®m (JWT, HBSS/HEPESM) K> 
5/ K (Sigma) 710rag5:lN NaOH 5ml WI^ICHB 
SS/HEPESlt«5ml £*0;L2g£ Lfc&& 1 Omlfc^PU 
5 ^Tyir-f /<Sf77 — £ ftl-F 1 u o 3 -AM 5 0 jrg 2 1 ji 1 
DMSO (DO J IN) izmf&Ls £ bCW2 0%7VUpV& (Mo 1 e 
cular Probes) £*D;t2l£m, 1 0 5 n 1 <04^&J£lfl»&?&!JO L 

hLfco CHOiNlJ!at*{^Dl-5tt«f-^/WiTy-fe>r/<y77--S: 
JBi^-CWKU WMMCFL I PRfCiry h Lfc. W-k^BfJ^gSriife Lfc&* F 
L I PRjcr^a^^vy/^M^/ISrt^/w^^Aii^cD^Ki^SiJ^L 
15 fc„ %<D&m. (±) 14, 15-WKo^v'-5Z, 8Z, HZ-x 
j =7f- h yaolfc ( (±) 14, 15-dihydroxy-5Z, 8Z, 1 
1Z — eicosatrienoic acid, 14, 1 5-DHT) , 
(±) 5 (6) -^7$*i/-8Z, 1 1 Z, 1 4 hV^>Wt ( (±) 

5 (6) — epoxy — 8 Z, 11Z, 14Z — eicosatrienoi 
) 20 c acid, 5, 6-EET) , (±) 8 (9) -x^i/-5Z, 1 1 

Z, 1 4Z-a^3ff!)s^» ( (±) 8 (9) -e p oxy-5Z, 11 
Z, 14Z — eicosatrienoic acid, 8, 9-EET) , 
(+) 11 (1 2)-i^«>-5Z, 8Z, 1 4Z-^=^f bV^>&( (±) 
11 (12) — epoxy — 5Z, 8Z, 14Z — eicosatrieno 
25 i c acid, 11,1 2-EET) , (±) 1 4 (1 5) 

5 Z, 8 Z, 11 Z-3i^=»f- h y ^>-®? ( (±) 14 (15) -epoxy 
-5Z, 8Z, 11Z — eicosatrienoic acid, 14, 
15-EET) £ 1 0" S M~ 1 O^M^fci^lC, GPR4 0gS&£3§m 
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^JtS0ij2 3 in situ/^^y ^ -tf— fa yjSfe»Cj:5GPR40mRNAWislettC*Jtt 

Wi s t a rfyhtllftU ffltf+-fcJ>Mn«*tt*Lfc©^M 5 a»& 
lmg/ml Oft3 7^t- fe?/HB S S^iKttXLfc. =7^t-fO 

lO^y^-Mt, HBSS^t fcXyTM ^{c:«fc 9&Jtt& 
10 i<^^fc(D^ 3~4#0|WIK:J:!> i s 1 e t &£tf*fllft&ifcJft£-e\ 

^TTM s 1 e t^tV^T5/7 B ty t c 0 W_h£> «fc ? LT¥8t Lfc islet 
<SrO - C • T^yy<^>b^X^Wmm^X<OHM^L, - 8 0 Lfc. 
GPR4 07m^ > t > ^ 7* n - ^ (i^ T^ST'M L/C, 41*. 
15 ^^U'^^-pCRI I TOPO W^f hnVx^tt) dgffc&fcl 
O*ftt*7 5'hiGPR4 0cDNA^AUc, Cl<£>cDNA£\ Ml 3 7 s 
7^?- WV^hDv'iytt) -Advantage GC2#!)^7-f 

(^nyfy^tt) fcEv^cPCRlCTitiH • ttflWfcU /I'ttJftfefc: 
J:5»8Lfc. ;©cDNAi>f>, DIG RNA Labelling K 
20 IT (SP6/T7) (or>a|i) l:tSP6tt<liT7ia5 i n v 
itro transcription SrffV * ( 4 0 /z 1 ^ -7"— /U) „ $ 
ftfcD I G7^!i JJv/o— !7*&£lb{C4 OmM NaHC0 3 , 6 0 mMN a 
2 C0 3 pHlO. 2KlJ:9 4 0 0 b p£7/l'$l)m7kftML1t&=.fi 

25 c.DNA£>*fA#f6]J&»b, SP 6(C«fc 9£j*$*T,fcD I G^/HJ #:/d— :/ 
^TV^ir^^7 e n-7*, T 7 (C J; 9 £j#$ftfcD I G ^Vd-^ 

In sit ysC-e-isa^iaiMMi s 1 e t 

£{£JlL7c 0 *1"fratt^«|i s 1 e t % 9 7 >( * *9 y h CM 3 0 5 0 ( 
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« 

^4%^7*M7/Vrfc KSr^tpPBSIdTl 0#fHJ@£Lfc3L PBS 

tcT=t<ftv\ o. 2 5%i*ftKittfO. iMhyx^/^7^y ( P 

» 

H 8. 0) KiS&II 10^) fcTT-fcfyWfc&frofc. Hybr 

5 i d i z a t i o n&J&lCtes hybridization buffer ( 
5 0%*M7; K, lOmM Tris-HCl pH7. 5, lXDen 
hardt's solution, 2 00/ig/ml tRNA, 1 0 %7 
^F7«, 6 0 0mM NaCl, 0. 25% SDS, 1 mM ED 
TA) T'TVf"fer>'^yp-yt>L<fi-tV^7'n-^^i OOOffCtUU 

10 8 5tT'l 0#£ttLfc&, »M50tTl 2B#ra#±gjfcStffc. SI 

#^lCh ybridization LfcT'p-^Srgfe^i-Sfefe 
SXTO&ftZnitZo 1) 2XSSC (SSC ; 1XSSC=15 OmM N 
a CI, 1 5mM?^y&i~ h V $J», pH7. 0) /5 0%*/VA7U'fe 

3i(60t:-3o# 1®) , 2) 2xssctoi (6 or- 1 5# 10) s- 

15 3)0. l'xSSCfel (60t - 15^ 20) . &±<Djftf£«rfTofc& % • 
D I G7^/^B-^*^m-f-5yi:*^fiia«{k^ffofc 0 *"f, DIG 
-1(10 OmM Tris-HCl pH 7. 5, 1 5 OmM NaCl, 
0. 1% Tween2 0) T'ftifLtl 1. 5% Blocking r 
e a g e n t (oj/^tt) ££tfD I G - 1 |C J: 5*0-3 (3 7"C • 1 ttPQ) 

20 Id T o y*V^SrfTV\ anti-DIG fab-frag 

ment antibody conjugated with alkal 
ine phosphatase (n yi/=L&) &<£tsD I G - 1 (1 : 10 
0 0) 1 B^IHJRJftStffc. DIG-1 V+ftffcfrLti'&. DIG-3 

(10 OmM Tris-HCl pH 9. 5, 1 0 0 mM NaCl, 5 

25 OmM MgCl 2 ) "C'D^^U 0. 18mg/ml 5-bromo-4— 
chloro-3-indolyl-phosphate (BCIP) fc^t? 
5?>f^*/UA7 5 h\ Joitl 5 0. 34mg/ml 4-nitrob lu 
e tetrazolium(NBT) £"5 tr 7 0%^f/^A7U\ 
fccfctfp olyvinylalchol^ DIG-3 10ml Ko^-tft 
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■eflO. 35mK 0. 45ml, 3 %MZti®m£ «fc oT, gi&fCTJSfeS 

*1\ l%BSASr-^tfPBSK:«fct)*#SS^©^Bs/^-^^4rftv\ * 
5 i^^ia^^^i; ^Jfeff (H-8 6 : S a n t a Cruz, 1/2 0 0) *5«fc 
t^tt^/U*^^/ ^o— -rjVfcfo (K79bB10: SI GMA, 1/8 0 
0 0) &#£p0. 5%BSA/PBS-ei 2^ ^^-Hfc. PBS 
Ti^T^, 10/i g/m 1 Alexa488 — conjugated go 
at anti— mouse IgG (Molecular ■ Probes |± 
10 ) joit^l Oju g/ml Alexa 594 — conjugated go 
at anti— rabbit. IgG (Molecular Probe |± 
) £^tr0. 5%BSA/PBSi:iia-C2l$|IIISl£*tfc 0 PBSt«, 

9 o%^y-fep-/u£^tfPBST?£fAu 3t^sa«, fc^^ataattT? 

15 GPR4 OT^-lr^^yn-y^J; 9, mm i s 1 e t fC&^TBittv'^ 
^iMB**nfc. mk^y-i-Mii s 1 e t Cti^oSS 

fE*nOiB9 isle tffli2ZffiOjHlJ!atC^^=f^aHH4'>^/i'x 
<DM<D&ft\Zs( >X V ?1-A'tfWL£ 2 titto G PR 4 07yf 

■ 

7>>K =^^J$HH±jNM&T?tt^ y 7^GP R 4 0©->^vUtt«&$jfcfc 

fil±©J$**>e>, isle t (£:fc^TGPR4 OraRNAIijJMi: 

25 mMW2 4 ffcffi&mmckZM IN6»'OMAP^t-fgttfk 

i&iftte4. 5g/l(D^-7^tfDu I becco' s Mod if 

i 

ied Eagle Medium (DMEM, -Y y f r- p <?>&) (CI 5% 

■ 

(The rmoTr a c eli) , 5. 5/zM 2 A-;*?* 
A* (<< > ¥ h v f y#) % 2 0mM HEPES pH7. 3\ 100 
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U/m 1 100 n g/m 1 * h U/K^^y^^iDlfcti?)^ 

m s it 0 $ X&B B BfaWM I N6jNBJ!S&2 x l 0 5 /we 1 1 <7)^T*1 2 

SDL St/M^^LT3B#r B ^^^ % 2 2mM^/U=-^^tpKRBH 
5 KIT 1 ^^U-T y^r^^<-->3 y£frofc 0 &HJ}ijftg&li 1 0 m MOi^t" 
KRBH (2 2mM^/l'3-7) l»UMI N6iJSl:®JDU 2. 5# 
W (*>5VMi5^W) 'f^-i'syLfc, MAPKPl#?f>J (PD9 80 
5 9) (15 0/iM©ggt'7'My^a^->3 V • 4 >*zL^-i/a l/(Dm 
CKRBHIl^DLfc, fy^-^T- (TEFCOli) "CSifiSrjSW • 
io itBt, SDS-PAGE(:J:5^iU PhosphoPl us p4 4/ 

4 2 MA P kinase (Thr202 /T yr204) Ant i bod 
y Kit (Cell Signaling Technology, Inc) 
iffll^^^^o y^fTot. t«g* 4 HI 2 4 9 % 
GPR4 OJgaCHOJNMS&ffll^fcFL I PR7 5/t-ff7^ 

15 -Tzmmm (\/-y2, 3, 4) s:8aioLttf©*MAP*t- tf^y 

<bli:J:or*$n-5Se^v/'«^Jf(p®tt{WSjBr > -5^t % £fc, PD980 

5 9 CI <b t'MA P K<DmmUtm£&lZ.bin6Z. t ftftb^tc 0 G 
PR 4 0^CHO»)iS^i:7^7 hgttSr^fJIgJWie'CMI N6l£*3V* 
TiMAPKffiWigw5:W^. JKJKlfc<BMI N6»>/i< £ fc- 

J 20 §|j{C{iGPR4 0tfffil*LX^Z>Zbtf&<5:W£tltZo 

7 9^ = rt^**Lfe^^^Bai/5jHHJ&t*MI N6£ % 2. 5raM©EDT 
A&-£tfPBS&JBwa4#Lfc&, 9 6l>x;vyu-M:i^t2 0F^ 
LfCo i^ifefi^Jfe^J 2 4 ^ IrI D 4 . 5 g/l O^-X^tfDu l b e c 
25 co's Modified Eagle Med i urn (DMEM, 4 V€ 
hny>|±) \z 1 5 % £ S/JfrjaiL* (ThermoTracett) , 5. 5 M 
M 2-^/^7'l^x^-/M^tFo^tt) , 20mM HEPES 
pH7. 3, 10 0U/ml^->!)y, 1 0 0^ g/m U h ^hW^ 
y&SyjDLfcfcOSrfflWfc, HBIiaS:5feSCUfcKr ebs -Ringer bi 
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carbonate buffer (KRBH, 11 6 raM NaCl, 4. 

7mM KCK 1. 2mM KH 2 P0 4 , 1. 2mM MgS0 4 , 2. 5m 
M CaCl 2 , 2.5mM NaHC0 3 , 2 4 mM HEPES pH7. 3) 
"Q2®fcftL1t% % 3 7 1 5 % C O 2 lttTT' 3 0 ^1/ W V a y 
5 Lfc 0 ±!5©KRBH(C2 2 mM^yU=>— * £gyjp Lfc'< y 7 7 — • fl 

*i LfcJKJWKfc* ^W^a^-^sV&^lBJBfc^U 3 7 < C5%C0 2 

7r^'>Ttfc) T-S'J^tfCo ^O^, H 2 5 \Z7jki~m 9 , GPR40M 

Z7FL1ZJfefV5&rehZ>, ^-W^ife (oleic acid). !//-^ (1 
inoleic acid) „ a — x ) J l^l/Wt (a— 1 inolenic a 
c i d) , y-V / \/y®t (y-l inolenic a c i d) » 77#K 
(arachidonic acid), DHAfCl «fc ^Sft-Y y ^ 

15 &»±&m&tWlb bitfto GPR4 0lC7^hfStt^$/iV^ 

J — fVGfcf- f")^ (methyl 1 inolate= 1 inoleic me 
t h y 1 ) *?tmL (Butyric acid) tt*#ft>f is* V >&B±.%- 

• fiStt«:***i6»ofc. gpr4 07^ hStti'f ^#t&±#igttas 

istfteH-*-* GPR4 0#J»WlMcJ:5>f s s&&±&fcm<o- 

HWJ2 6 GPR4 OSr^tfe-O'^y y^^±#Stt0^3-7fe#tt 

jjiWU. !I8JWBf«S*Dl*OKRBHlc8&!jD-t-5^/u=— ^jftft^rO, 5. 5, 
11, 2 2raM(:^it^WL,fcig*, @2 6(c^i-iit) % tK^(ol 
25 e i c acid) , !) /—/^Sfc ( 1 i n o 1 e i c a c i d) CiH^ 
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MMM2 7 s i RNA^AM I N 6 \ZiotfZ>^ ^«{C«t S-f V* V >&m 

mmmi 8£io<Ai:GPR4 0<|#g#)s i RNAT*fc5m4 0 i 1 0 3rfW 
^GPR4 O^H^^{C^iJ$-fr2)^<t^5t|g^T*fe^o H«Jl 8<D 
5 ^feldS-^HV J Envelope VECTOR KIT G e n o m 
ONE£/8^Tm4 0 i 1 0 3£>SX£-£fcMI N 6 MtC&rt-S-r V* V V 
^±#SttCo^T^ft tfCo %WS\2 5<D%mz.& 9 AIM K J: 5 

y ^#&U:#fcttf-o^Tii^fc*s-3i, 112 7^^-rii!9, m4 0 i 1031 

AM I N 6 y y — /I'M (linoleic acid), 7-^^ 
10 (y- 1 i n o 1 e n i c acid) K £ y ^#$i:#Stt#fg#> 
e>*v£< ftofco -\*\ 7>^IH?>Js i RNAT'fcS Scramble I 
I duplex s i RNA$rlALf:MI N 6 T*fi±iaJl§M^^ =t 5-f> 
^y v^±#Stt^^F$tfC^5^<!r^$n^: 0 ro^Urt^ GPR 
4 Ort\ M^tCct^-YV^y >^±#ilfll^ / >^< tt-a^oxv^ 

15 r t tmm & titzo 

8 ffiffiHD^W ister 7^ (Charles River J a p a 

20 #0:fc«fc^- 1 0 0 0i»fi7>y^>^^lrKRBH (2. 8mM Gl 
ucose) T-2IUSfe^t, ^$^3 7^ 3 0#M, 5%C0 2 #STt'/ 
U^y^a^-i/g VLfc 0 JSiJta* ±ftS:»-C?lU s KRBH (2. 8mM G 
1 u c o s e) IC14 Q®/mL<Dm&Vi%-lZ.mffiL. 9 6^1/- Mi 1 
0 0m Lfo^Ut =&TO^-y-^7°/l/0 y /-Ai* ( l inoleic 

25 . acid) , y — V ./ Vl/W. (y — Linolenic acid) v ]) / — 
/^> (methyl linolate) 30/jMtL 
<tt3/;M) ££trKRBH (S^16. 5mM Glucose) £100 
„ Lf oJDi, 3 7°C, 9 0^1 5%C0 2 #STT'f^a^-hLfc 0 _h 
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Ltz 0 %<Dfe^ H2 8 {ZTjk-fmV G P R 4 0\z.T*-x hf£t££^1UIJD5& 
X&mt Z> z\ t lz £ V ? y YmW.7y?^y*B}\z.i$^xh<<y* ]) y<Dft 

mizmfe&tmm z titz 0 -num 25-27 xm$ ttzp mm&M in6©^ 

H»J2 9 GPR4 0£^Lfc-f y «C^(t5C a **4*>Q>& 

GTA^O. 1 mM^P Lfc»£<&/|gJteifcte J: 5>f y >#&LL#?§tt£iE 
-<fc 0 ^(D^m. H 2 9 iZTrrtM 9 , m%<0'<y7T-Xi*mit>ibtlZ>*i"( 
y&£ (oleic a c i d) » D /— /Wft (1 inoleic acid), 
y-V/lsyWi (y-linolenic acid) Id «fc Z>4 V yftW 
15 ±#WCa 2 VtV^«0. ImM EGTA^y77-"CliB6 

iffiftl 3 0 g p R 4 o LtzJ V y&m\z&rt 5*aifl*#Jos&* 

20 i f edipine) :fc £T/MA P (PD9 8 0 5 9) <D&m 

a ^toS^f, Nifedipine (10m M) J&l^fiPD 9 8 0 5 9 (5 

1 3 o (c^-Tii 9 , ii^o^s/7 7-T*»i^*^tL5^-W y& (o 

25 leic acid), !)/ -vUg^ ( ] inoleic acid) \Z.£.Z><4 

y* v yftmJc&m&ft-?^ v t°y^fi'< v7r -xte&tbbtitefri fz B 
Mi:i5GPR4 ozfrLtz^yxV y^m±^matCa z *4*yft^ 

-*IXXhZZttfnV$m£tl1z 0 PD9 8 0 5 9^y77^tt 
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* 

m%<o'< y-77-t vm<D#&tm btnz ^.t^h, map 

H»J 3 1 GPR40^ LfcW V* ]) y^SJtCiSIt 5 B S AO^ 

j io ^77-^:0. i%bsa£»u /ISJfc»K:J:S'f ^#&&±#JStt 

-f (oleic acid), V / — /Wife (linoleic acid) 

V#$±#&tt# % 0. 1% fatty acid-f re 

e b s Att'< v?7 — -efiiatfftrtW * ftfc. f y >5>»±#stti± b 

H*S0ij3 2 fc K -rtX&XTfyy bE&3fEGPR4 0 (d^t-SJIBJSHOE C 5 

i 20 EC 8o 0M>fc£K:ttfc K -r^&ettf? jx H4*GP.R 4 0£££3!9iL 

fcCH OftBJlSlfc£ffi l^fc e 4*K:|Sgt*:|Kl ^RO rixbOC HO»tt 1 0 % 
^SSilfi (Inv i trogen) £^tf a -MEM»i (Invitro 

gen) &ffl^T#§HLfc 0 
T^-fc^MBI-x (fl^^^^/uacv SfC^5*T-tS#L^,«^, PBS ( 
25 I nvi trogen) SrfflV^Ty L/c^L 0. 0 5%T r y p s i n • 
EDTAgffi (Invi trogen) £/8^-CfiJ#U jt*CfHH^K:"CiaiRL 

5cfc 5 U Black welled 96-we 1 1 plate ( 

c o s t e r ) [Z 1 Khtz <0 1 0 0 n LfoMI, CO 2 #«#lCT-|lfe*jHI 
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iiW*/^>!>^iIO^i?:FL IPR (Molecular Devic 

e) zm^rmfeLtco fl i PRizxmmft#;i''>'>j*fe&<D%m : kmj£i- 

<5fc*!>lc, SIT <Dm&mZM Lfc 0 
5 £1\ lffli!SJC^#,^F 1 uc-3-AM (DO J IN) £ »J-f 5 > h 

7—%ft}&Lti 0 HBSS (Invitrogen) 1 OOOmLClM H 
EPES (pH 7. 4) (DO J IN) 2 OmL^tfc^ (£TF\ HB 
S S/HEPESM) 7*p^->K (Sigma) 71 0rag!:lN N 
10 a OH 5mL\zmM'&, ^tlCHBS S/HEPES^f 5mLSrl)0t^ f -\ 
Lfcig&l OmLSrfejJDU iOjg«S:7yfe'f/^77-tLt WCF 1 
uo3-AM 50jug£21juL DMS O (Wa k o ) \ZM% U $ h\£ 
^i© 2 0 %7/l>ay&i (Molecular Probes) £A0;tig£& s 
1 0 5 n L<D*fc)fiM.m*Wto\^1Z l 0. 6mL<D7y±"(s<y7 7—iZtoz., 
15 ^t3tfe*jSttS:W»!Uyt. Tyfe^lWBlCB 1 a c k welled 9 6- 
well plat etC*#/j:*JUfcCHO*IBJ!a©«F**|fe#, iff 
**JS*ltf;*>fc9 1 0 0 /i Lf o^at, C0 2 #*«fcTin#ra«F*U #B1 

V^ifcfrLfcft, FL I P R (it j/ h LtZo &1ts UHk^ ^ ^ MtT y ± 4 ^< 
20 ^77-£fflV*TW«U Jl*»*#3 0, 10, 3, 1, 0. 3|zMfcJfeSJ: ( ) 
5fc#*L* »FLIPRlCt-7hUc. «±S>ltM&*&lfcL.fc&* FL 

■ 

25 
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«1) 



t h GPR40 ■? £ 7 GPR40 7 y h GPR40 



(C2) ^ffite 'Fffitt 

g&g£ (C4) *fitt 

* -fuv®.{£&) >300 

*7*y/UK(C8) >300 ^FStt >300 

^JJ (C10) 43±2.2 >100 >100 

7 P U >® (C12) 5.7±1.4 . 5.6±1.6 13±3.3 

$ U ^V'Sfc (C14) 7.7±1.4 6.0±0.8 7.3±0.5 

-^A-Sf-i^ (C16) 6.8±0.5 4.6±1.2 6.6±0.4 

7^71) ^68? (C18) >300 >300 >300 

^-U"0'®E (C18:1) 2.0±0.3 2.7±0.5 3.4±0.4 

x-ysflS^til (C18:1) 4.7±0.4 6.5±1.5 11±1.S 

!>/— (C18:2) 1.8±0.1 2.9±0.3 4.1±0.5 

y /-/t^^ 'Fifi* 

o-y y V>m (C18:3) 2.0±0.3 3.6±0.3 4.0±0.7 

y.yj j (C18:3) 4.6±1.6 5.2±0.6 5.4±1.1 

7 7^^ (C20:4) 2.4±0.6 5.4±0.8 8.0±0.6 

3.^ a^y^iyS (C20:5) 2.3±0.4 4.9±0.8 9.8±0.6 

Ka-f-^^-f-^vK (C22:6) • 1.1±0.3 16±4.7 13±1.7 

7.7±0.2 ND ND 

6.1±0.2 ND ND 

af Msf* 1.4±0.3 • ND ND 

14.15-i^t K n * voc-Y a •{>- Mliy»1.1±0.4 ND ND 



ND {i*SH^4r^-f . 
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HWJ3 3 t h*Jj;t^v^^GPR4 03§?!CHOliaJ!S<7}c AMPl^l:^ 

fc>:fcJ;U^£*GPR4 OI^CHOtt^, lXlOVwe 1 1 <D&£ 
T* 96-well Plate T'2 0 NfFTOsI Lfc e JVlfitt 100/i 1 (DA 
ssay Buffer (0. ImM I BMX (?□#&%) & cttfO . lm 

M Ro-20-1724 (Biomol) £-^tpDMEM (I n v i t r o 
gen)) t'20ft^ 2/iM©7W3ij > (Forskol in, fP 

yt&M) Sr^tf^fcli^ft^A ssay Buffer Kllgft? LfcDH A, 
y / — /l^fc <fc y - U / U >®f (ttlC S I GMA) ^APxiT 3 7tt' 1 0 

#f?3£j£Lfc„ c AMP Screen (ABI) ^^IC&oTiNB 

Jfe£i£$L, »Oc AMP*£0!iJ;£Lfc o ^O^m, 7^73yy^ 

*tttc AMPM^fSttfi^ft/^ofc,, — -%s 7t/^='y^Tt'll 
t KGPR4 OlgmCHOMtCttLTfiil^c AMPM£FpfifiJf£tt£^ Lfc 
^^!>7GPR4 0MCHOW:MLTIj:ffitt!r/T$^ofc (EI3 2) e 
HJt50!l3 4 MI N6£ffll^fcFL I PRTyir^ 

77^ = F*3-ei§^tfc^f>^)jfllij3mttM I N6 2. 5mM©EDT 
A^trPB S^fflt^Tte^Lfc^ igfftl mLfcfet) 3 x 1 0 'flOttlS^ 
ttL5J:?(-tl?U Black welled 96-we.ll plat 
e (coster) \Z lKhtzV 100/i L -fo#&&, CO 2 tf^tCT 2 B 
f^ig^Lfco . 5g/l 0;7>=i-* &-£tfD u lbecco* s M 

odified Eagle M e d i u m (DMEM, 4 y f h n yvtt) 
(CI 5 % !> '>Jj£]£jflLff (Th e r m o T r a c e|±) , 5. 5juM 2-^A' 
^77° hoi^y— /P hD^Vt) > 2 OniM HEPES pH7. 3, 

1 0 OU/m 1 <<=.is\) ^ 100 n g/m 1 * h U'T' i/l/^m® Lfc 

t>o£ffli^fc„ ;©J; ?K:iEgLfcMI N6Mi:#UiiM (l 0 /xM) £ 
»]U ::^Ojiai)&rt#yi^£i^£<^Rj£rFL I PR (Mo 1 e c u 1 
a r Device) £/Bl^T$J£ Lfc. FL I PR£TftlJ&l*3;t7/t'$/!7 A» 
gO»£$J£1"5fc#cD;£j£fj\ HM2 4^fEicO^&fC^ofc 0 
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^GPR4 0<DVjf> KT*&5y- D / l^g£ (y-linolenic a 
c i d) , !i /— M6t (linoleic acid), tfW yfSt (o 1 e 
ic acid), 77# K^K (arachidonic acid), K 
3 f^^tx>i (DHA) tf)»T\ M I N6<Dl®ffeftC a 2+ g^±#1" 
5 -5rt^5t^$tl^ 0 GPR4 0(D!)^ K-Cte&l^!) J-^Wl* f-JV 

*?mkx*\-±z<D £ otemmt&biitefritz (1133) e 

HWJ3 5 GPR4 O^M-fZT^-X h*5 £XfT>? h<D*t V- 

(1) mj&ft*W?J*m&&<t&&mt tfcGPR4 OKSH-^T^-* h 

15 f^Mtfct FGPR4 0£^m£-£fcCHO«#c (CHO-hGPR4 0 

No. 1 0 4) £3 x 1 0 A m/l 0 0 /x 1 <£>$0$^.£#l5 «£ ?K:4Sr^U B 
lack walled 96 -w ell plate (Cos far) tl 
•KhM 10 0m 1-fo^m, C0 2 if^(CT-life^*Lfc e Ml*3;*7A-> 
$ A^^O^ib^rF L I P R (Molecular Device) £ffiV N T 

F 1 u o-3AM .(DO J I N) 50/xg&2lMl DMSO (DO J I 
N) £i§fi¥U £ K^r 2 OyoT'/UnV^ (Molecular Pro 
b e s ) Z1lQz.m£&s 1 0 5 pl 1 <&4M&jfcjfMlt fcS&flQ Lfc 1 0. 6 m 1 
$/t^<y77- [HBSS (Invi trogen) IC1M HEPES ( 
25 pH7. 4) (DOJ IN) ^2 0ml^DU 7'd^v'K (S i gma) 
7 10mg£lN NaOH 5 m 1 CiS^S P>l:±!EOHBS S/HE P 
E S^5m 1 *Uai.t&&l>1tiWil 0ml Lf^l^-f-So ] it 

Ttfcfc D 1 0 0 /i 1 To#£^ C O^SftSSKT 3 7 < CT' 1 U « 
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Kg £ Jft 9 & * * fc. Jg#& CD JNB/|&te±f2£> 7 y ± 4 /<y ? 7 - £ V * 
©MElUfcfcU rfc£i£Lfc. 7V^^^ HMfcJflfcl 2 ai M y 

(2) FL I PR75't'f0^f)7^7 h^$rii^1-SSm 
15 i*5«t9tDMSO (Wako) T'#^U jWB*»C±fB©r S'-fe'f 

<D%mx\ &%miX'fmLfct kgpr4 o^^t-zm^^x 

O^jfeT'WL^t hGPR_4 0Sr38H$*fcCHO*Ma» (CHO-hGP 
R40 No. 104), t ht7^$yHl^^M^^-S:l^tg 
20 #4*&©3rteT-ftsfi!Lfcfc h t** 5: VH lg£#&3gS£*fcCHOliBjlStS|e « ) 
(CHO-H1) , teXUMo c k<DCHOMmztti-5RJtsfflte3 Og>fc 
t< 124 O^Og^M^iJ^LfCo 30/iM 

3t^^ 1 0 0%£Lfc<!:t ©*B*rtt*r*tti U ^©I^GPR4 0I^ 
LT 5 0 t» L < 1 0 0%U±Vlb9> ^ot h fc'** S 1 g^ftfc £tf 
25 Mo c k©CHOiJ!Stt(D^2 5%TOifctl!l»^l:t hGP 

R4 0«*W7^ h&*§<b L7c 0 

HWJ36 7-)^GPR4 0 Oga?lJH#S6tJ^ s i RNAiJ|AlC«k 5 v 
G P R 4 0 m R N A (DftWfoM 
U I N6»2 4 Y\z.m^X— B®£L1t&* 1 8 (O 
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^tl^HVJ Envelope VECTOR KIT Genom 
ONE^^Tm4 0 i 1 0 3*K.tt?y?J*EM s i RNAT'fcS Sera 
mble ll duplex siRNA^Alfc. 2Bi£W&, fflfMfe 
. ©total RNA£IU£0<J7 bWl&\z I s o g e n (=■ yiRW— V*t) £ 
5 fflV\ ttJi^-^T/MCLfc^oTillgLfco %hfttz t o t a 1 RNA 1 
giCftLl 0 On g vyy^^V-r-ZyyJ-r-t LX. Sup e rS 
criptll reverse transcriptase W^l^M 
^xy|i) £/B^Tc DIMA^/^ 4 0m HE buffer (pH8. 
0) l£?§ft?Lfco ^^GPR4 0ioJ;t;-7!>^GAPDH raRNA« 

40 i 1 0 3£igA£-t2rfcM I N6J&-e&, y^^i.iH^J<75s iRNA^A 
LfcMI N 6 M ct 9 G P R 4 0 mRNA©3§m^*&TLT^6r i ri^ 

15 MH±WffJffipl8gtt 

#Sg^<Z>GPR4 0, ^rO^^T 6 ^ K*fc«0±S, *fc«HPjOGP 
R4 0t,L<fi^O$|5^7 0 ^K^='-K1-SDNAfi, lt^#ift WW • 

#$i0J3tf>GPR4 0, ^(^#^7°^ K£fcf* ■) #^KT*fc5Mfi 
) 20 &££/B^6::<!:KJ:oT, fli§)lfi&t*3§^<£>GRP4 0, =t<0%^^Y 

25 E?IJ#"§-: 7 

Designed oligonucleotide primer to amplify DNA encoding mGPR40 

gr2?lJ#-Sr : 8 

■ 

Designed oligonucleotide primer to amplify DNA encoding mGPR40 
6E»-5§- : 9 
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Designed oligonucleotide primer to amplify DNA encoding rGPR40 
EW#* : 1 0 

Designed oligonucleotide primer to amplify DNA encoding rGPR40 

: 1 9 

5 Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 

ia?>J#^ : 2 0 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 
: 2 1 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 

io mm^ : 2 2 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 

: 3 1 

Designed oligonucleotide primer to amplify DNA encoding hamstarGPR40 

mm^t : 3 2 

15 Designed oligonucleotide primer to amplify DNA encoding hamstarGPR40 
mm^r : 3 8 

Designed oligonucleotide primer to amplify DNA encoding mouseGPR40 
: 3 9 

Designed oligonucleotide primer to amplify DNA encoding mouseGPR40 



WO 03/068959 PCT/JP03/0 1 483 

167 

1. mm%: Is gd?'I#-§-: 3, E?"J#-*§- : 1 7*fct±EJ!»*: 2 9 "CSt 

2 . BE?IJ#^- : 1 * tz.\tmm^ : 3f*^575y S£E?iJ t R- t> 1 < tt 
3 . E?iJ#-t : 1 * Ac MtE?iJ#* f 3T*^$ll57^ &IE?'J7>> * 6 G * > 

8. ft^3|S^OG^>'^^^*^Hr7 B ^-^^'?^®$r='- Ki"5D 

20 NA 0 

9. ft^l!4|5^(DG^V/^W*^^-fe7 p ^-^^N 0 ^K$r=i- K1"5D 
NA 0 

1 0. !f#55E<ftOG^y/"«^Sr*«SW'-fe^-^W^ir*3--Ki--5 
DNA 0 

25 11. IE?'J#-^ : 2 * tz f*E?iJ## : 4 T*£ $ ft 5 &SE?IJ J&» b^5DNA 0 
1 2. EW#*: 1 8-C*£ft<5*SE?iJj&»fefc5DNA 0 
1 3. E?'J##: 3 0"C«$ft-5ttSE?«J*^*5DNA o 

14. fflj|fc«7ffi«i<Z>#!JS* K^^tt^I^^^- 

1 5. m*^i 4Uffimm^t f-T^mm&ttmnfc&fto 
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16. 5IE*<0ffl*TO&#*#*U to#*Zmm<OG*y'<fi'K& 

1 7. tmmiumoG*>'/<?n&®m^t7*-?>/<?'ghL<\$m# 

18. 7 y * * U'^KSr^LT^SESI. 

2 0. m&mimm<DG?^s<?n&'&mis±y?-*^'<?ni>v<izm$; 

2 1. f»^l|2«c^G^>'^^^^Uiryi?--^>^^®OC5(5^7 P 
2 2. SEJiJ#-§- : 3 3 "C^fr $ JxS^T^ KSfctt-fcattfcBBM-**/ ^ n 

2 4. fS#J!2 'OlEttOfitfrSr^tT^S^WfUI. 
2 5. i»##2 0IE«©ffi#££WLTfcSEI!S. 

2 6. »#gC7lBtt<0#y Kitt^WftttXEWS^Ii-tO-ft* 
£#LT45JKy**i'*7-K. 

2 7. Sf*^2 6SE«0/Ky l^f- K*^#UT***«JI. 

2 8. &#J®2 6lS^OTKy KSr^LT^5EH„ 
29. S*#l7ieiW>#y t^tff- 5 s i RNA e 

5T'^^$H§^SIB?"J^e>^5T^^iry^^T'^$tl5 s i RNAT'fc 
S»*qi2 9fZM<D s i RNA 0 

3 1 . iejiJ## : 3 6T^$tL5mSiB^p3^5ir>^^iiS?iJ#-§- : 3 

■5»#£2 9!E$ctf> s i RNA 0 ' 

32. ft*3S2 9lE$fe<^s i RNA££#L-Cfc5&WfHgo 
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33. tmm29t&m<Ds iRNA^tLXWII, 

3 4. E?iJ#-§-: 1, ia?'J#-§- : 3, E?'J#-^ : 5, E?iJ#-§- : 1 7*fcf±E 

3 5. E?U##: lx ifi^J#-t: 3 % E?iJ#-§- : 5, E?iJ#-5§- : 1 7*fcf4E 
3W§-: 2 9T«$il5T$ySfEE?iJ^I§I-t>L<ttllffW^RI— ©T$y|ft 

&Jt£A« Hflsfo IMRffifL jfiL&tt&.«U n(M^a*fc 

3 6. IS?iJ## : 1. IH?'j## : 3 % E?d#* : 5, E?'J## : 1 7*fcf±E 

37. ia^"J#^-: 1, SE?iJ#-5§-: 3, E?IJ## : 5, E*»J## : 1 7*fcf±E 

3 8 . E#l#* : 1 , E2?iJ#-§" : 3 , E?'J## : 5 % E$l#-? : 1 7 SfcttE 
?|J#* : 2 9T?*$4x5T5yiftE3?>Ji:FI-t L< lilEfCWKEJ—OTS 

E^ij^^^r-f g 9 y<9%&'&m u^*-* sc^fci*^^^ 

25 5#Jlimtgiiti^Jo 

3 9 . E?IJ## : 1 , EflHf* : 3 , Efll#* : 5 , g£?ij## : 1 7 *fcl±E 
: 2 9T'^$^5T$y^E?!l<bB-'b L<ttHfC6«J^IPI-OT5 /» 
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zmmm. mmrnm. t*>.k— ffmjRtt#ftiii, mm 

m&*&, mmmmmm, mnM.m, ^mmmm. rmm. -wm 

4 0. E?0#-§-: U gB^JS-f-: 3, K?iJ#-5§- : 5, E#|#-^ : 1 7£fcl2IS 

= — Y-tZXDXtns*?- h'&tfti-Ztf!)** WK^tUt/j: 
4 1-. E?iJ#*: K ffiTUft-*: 3, E?)J#-J§- : 5, E7>J#-f- : 1 7£fcttE 

4 2. §E?'J#-S§- : 1 » E?H## : 3 , E?iJ#-5§- : 5 , EJ'J#-*§- : 1 7 *fcttE 

3 ^h-S'*, 7->K->^ $fl£ 
• 1ft£Attffl0t& ffiJBJiiL*£ r tttKfigl**, M®&. #® 

»0Rffifls» jfiL&tt£.ft» mte^lL f2«^BI**^ HEri, ifcJIgjfiL^ {£ 

4 3. E?iJ#-§-: 1, S2?iJ#-§-: 3, E?'J#-§- : 5, E?iJ#-*§- : 1 7£fcliE 

se^ij s g * ? n&'&m y±y?-?y;<?nkL<i-z : £(Dnft'< 
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4 4. mm* : 1 , mm* : 3 , : 5 % &?lJ#-5§- : 1 7 *fcttiB 

4 5. &&m* : 1 , i£?iJ#-S§- : 3 , Efll#* : 5 % mm* : 1 7 SfcfiE 

4 6. E?IJ#-§- : 1 , E^J#"^ : 3 , mm* : 5 , mm* : 1 7 *fcfiE 
jiJ#-S-: 2 9^*$ft5TS/lfcE^J£H— fcL<ttllJfttfcH— 

4 7. E?0#*: K EJ'J#-^-: 3, E?iJ## : 5, E?!l#* : 1 7£fcttI2 

mn&tt-t 5 G * y/^ Hr 7°^ Jf£ tzltZ (OU^^ 

iUniikjE, 2S«r*!, i&ikmm. tg£«&#&M, m^m^m. 
4 8. ( i ) se?ij## : i , mm* 3 , mm* 5 „ mm* : 
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4 9. ( 1 ) ME?'J#-S§- : 1 , W&m^- : 3 , : 5 , SE?iJ#-5§- : 1 7 * 

£ fetter £tf (2) i!im*fcf^^^M-rs^«i:^#mi:1-5f^ 

so. if 4 8mm<D*? y-~^yjfW:t:tzim%;m4 9&®.<dx? 

?'J#-5§-: 3, SB?iJ#^-: 5, iE^J#-^ : 1 7 * /c filfi^J#-^ : 2 9-C'*:fc>£*t 

5 3. ff#^5 OlBft^^^fcfi^^ilr-^Wbr^SEMo 

5 4. mm^tzit^omtmm^r : 1> gfi?'J#-§-: 3, g£?iJ##: 5, 12 
?iJ#-§- : 1 7 * fcfiiH?iJ#-§- : 2 9 7 x J t Wi~ h L < (2 

mmm 0 

55. m&ms lmmoTJ-^hz-a^Lxtezmmo 

5 6 . gfi?iJ#-*§- : 1 , IS?iJ## : 3 % g2?iJ#-5§- : 5 , IH?iJ## : 1 7 4fcttE 
g^IE^J £^rt -5 G S & Sf^SSJ U'-fc 7"^ -S e ft* fctt-t 5 T 
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hz^Lxtez^RM, mmmwm. t^k-^, * 

*5i*#igi»*, ifE#5tttf£, tf£ft&n0i£« mmfc, msmmw. 
mwm, itwt&m. mmut, mit^^tzitum^m 

5 5 7. E?iJ## : 1 , : 3 , iE?»J#^ : 5 , E£|#* : 1 7 £fcttE 

: 2 9 T?« t> £ ft 5 7 5 / &E3RJ £ E - IX tt £ Wtt IC E - <0 7 $ / 
KiS?iJ 5 G 3 £ IC Mr - g ft * £ 6 7 

5 8. Eft**: lvEW#*: 3, K?iJ#-S§- ! 5, iBJiJ#-*§- : 1 7*'fcf±E 
10 2 9t**?S*i57 5 /StEfllirlBJ-fc L< JiHSClftKPJ-OT 5: / 

&E?|J Sr^^T-f £ G § 6 W ^/^-16S$fcl^(DSli^t57i 

5 9. Hl*^5 2fB«fe07^^=f=-^ N^WLT/«e5E|ge 

6 0. : 1 s &?iJ## : 3, IS?iJ#-5§- : 5, E?iJ## : 1 7 *fc»4E 

fr=f~x bteGKLxftzmm. ^mstm, 2mm^m, mitm, 

6 1. E?'J##: 1> E?'J##: 3, IE?iJ## : 5, IE?iJ#^§- : 17*fcttE 
?iJ#-§- : 2 9-C*$ft«7 5y»E?iJtlRl-tt<tt*K6<J^lRl-07 5>'» 
K^'J^-a^-r -5 G * ff#B:S! 7** - 9 W ® £ fc f4* (DUfr^? 

25 £ 1"5 =^G 9 v*9 K£®M ^±79-9 v< 9 If £>|g*l* £^<b £ 

it, mmm,mzmmTzimz%i-z{t&®ttttz<D&<Dx? v -~>9% 

6 2. E7>J#-* : 1, E?'J#-§- : 3, E*iJ#* : 5, i£?iJ#-*§- : 1 7 4fcliE 
?ij#-i§-: 2 9T*££ft57SV&E?iJ£[3-t>lXl*^lftf;:|^-<D7S 
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6 3. tt*«6 iE*®**y-=^;frft 6 2lEfc£>*?y- 

= KrfflV*T#e»n5«EW#*: 1> &?IJ#^§-: 3, EJiJ#-5§- : 

5 , ia^J## : 1 7 £ fcfiE?iJ#-j§- : 2 9 T*3t $ ix5 T ? / ^E?'J tfSl-kL 

-V^ffl** h£ffl^T#ibft? 5E?iJ#-^ : 1, E?U## : 3, E?'J#-*§- : 

5 , E?'J#-5§- : 1 7 * fc{ilE?iJ#-5§- : 2 9 V$t £ T S J &E3*J t IS]- L 

^v^ffl^y h*jBv^»e>ii3 se?ij#-j§- : 1 „ mm* ■ 3, mm* 

6 6. IHJ'J##: 1, EyiJ#*: 3, E?U#-5§- : 5, E3W§- : 1 7*fcttE 
?|J#^- : 2 9-C«$ii6r5yKfi^JiPI-tL<«:|IKWfc:l^-^)r5/'K 

6 7. IB?iJ##: 1, E?iJ#^: 3, E?'J#-§" : 5, E?lJ#-i§- : 1 7 3-fctiE 
: 2 9-C^$n-5T^y^E^JtlRl- 1 bL<Jill«^(C(5l-(DT$y®E 
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rafts, mmmt. mfk^tktitMBm&vwmn? 

6 8. iajij#-^- : 1 , : 3, §E?iJ#^- : 5, E?iJ## : 1 7*fcttE 

IE J'J £^1" >v< * l/t^-^y/?;jf*fc \t^(DU^f^ 

6 9. E?IJ#-§-: 1, SE?'J#-§-: 3, IE?!l## : 5, E?lJ## : 1 7*3tliE 
Jfl**: 2 9T^^n5T^/^IE?iJ^I^-'b L<(±^^^|^-(DT5/^ 

7 0. E?0#*: 1, E*»J#*: 3, EM*: 5, SE?iJ#-5§- : 1 7££ttIE 
?iJ#-*§- :-2 9"Ct^57^ /^SE^J<!:l^- 1 bL<{^K6t)^I^-<7)T5 
E8lfc£*r-*-4 G * Sf*&M Mr;/*-* >v<* SC£ fcli^^^T" 

ttfc^WLTfcSJEi*, iMifc^ 2^$*^i)R, iSM^ ffijiijE, ttftfitt 

7 1 . WMk$*4rEyi#* : 1 , E?'J#-^ : 3\ E?tf#* : 5, E?"J#* : 
1 7£fc(iIE?"J#t : 2 9T^£ft.57 5/$E?iJ<!:l*l-t> L<f«JfWfcrtI 
— 5 y KE*l*£tf1-SG * Mr 7°*-* WZt^f 
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7 2. ff^7 iB*oifc**fe-C#6)ii*y^K. 

7 3. (1) E***: 1, EW#*: 3, E?'J## : 5, E?'J## : 17* 
fcttEfll** : 2 9 X'£t> &tlZ>T$ / &E?>J £ R|- L < ttUKWfc ISJ-O 

£fc J: (2) ®^ra*fc(i^o^^li(Df^Hr7 p ^-geK 

*• 

% tz i*z <D&t tzizz<Di&t <Dm&&% mt $ s & * fc i i-t 
74. (i) ®®m2ftitmjft®i£iz\tt<n&tiiz&®mi'±7?-m&n& 

tznz<Dt&tmJVj®*tz\ZZ:<Dm.k £ $ -fr 5 flttt $ * 

* fc \z®%% u-t y * e sc * tt^- <om. t mmmt. tz <nm. t <d&&& z 

7 5. (l) OJSIKSnfcflBJWKSfctt^o^fcfi^K^-fe^^-afiK* 

tt -t oitt * , tt i^-t ^ —« e #i- 5 aia * tt * ^mb^ 

<t£itz>M®2titzik&m$.tzizz<Di&z. mis±-7*-m&n&tti-zm 
as* tztzz <otoimw$\z&fAZttm&fci$tt z % om^titzmmmttz 
iz^(D^t.tzit(^mi-±y^-m&wt.tz\z^<Dmtmm^tziZ't(D^.t(D 

m&&Zmk£&5mffi£tLtzik&®£tzlZ*:<Dl&t , 
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7 6. (l) ®J!BI»4fctt*ott*fc*4(2>ttk*^-fiejt*fc«:*(7>tt 

5 -s e nz-strt z> mm* tut* <Dm&m®#\zmm z ^tzm^ b. (2 
) «»f t^«j*5 «t ikdwsis fc tt-t axes fcHt®R u-t 7°^ -5 e ®£ 14 

6 v ± zf $ - s e « 5 mm *. n% <om mmm# \z.m m s -it it m& k 
■ 10 irzzb*ftmbi-zn#&7 3&m<Dx?y--i'?'%m 0 

7 7. ( 1 ) IE?lJ## : 1 , mm^r : 3 , E?"J#-§- : 5 , IB?iJ#-i§- : 1 7 * 
fctege?'J#H§- : 2 9t?«*?S*lST§yiffE^iPl-t>L<ttlHfWlCEI— O 

j 20 : 5 % E?iJ## : 1 7 £fcteE?'J#-§- : 2 9 V&t>£tlZT $ J &t&?Hbm- 

7 9. »3ft£7 3Et©^^ u--y^ft*itiiii*^7 7is$o** y- 



25 : 5 % IS?IJ#-^ : 1 7 *fcfiE?lJ*-§- : 2 9 T'S fc> £ ft 5 T 5: 7 SfcEEIfc PI 

8 0. !f#^7 8Kfc<7>7^-* h£^WLT&5|f^ 0 
8 1. IS*IS7 9 IBftOT FmiT*5III, 
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8 2. &.mik&yoJ)K E?»f: is Ba?'J#-§-: 3, e?ij#-5§- : 5, ia?ij#-s§- 

{C 1^1- tf> T S J S£IE?iJ Sr^^T-f § G m & 7* -S 6 ft* <D 

^Offi^{i^^^*Jj:t>*y Kite*** h^ftgfcgoVT, y # 

8 3. S£?iJ#-*§- : 1 % E?iJ#-§- : 3, E?iJ#-§- : 5, E^JS-Jf- : 1 7 £fcf2I2 

*%mt-tz>s ommmmwms ®wmm. m^mmm, t~> 

hips^ #n$L'>m. Wimmt. jiL&tt£j&, mfk^s* 

8 4 . IB?iJ#-5§- : 1 , K?iJ#-§- : 3 % iB^I#-§- : 5 „ EJiJ#-§- : 1 7 SfcliE 
&E?|J •5GS6 l/t -a £ Jt * fc tt-t tf>&£ffl V * 5 £ <b 

r • tea**, dw y ^»ism, ®ifciH6Tiii*^tt®i»/8aijis«si^ 

8 5. Efll#*: 1, E7tf#*: 3, gfi?iJ#^- : 5, E?iJ#-S§- : 1 7 tfcttE 
?|J## : 2 9-C^$tl-5T?y®?iH^J<kll]-tL<tt|ISr6*JlCl§J-07*>' 
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&mmti-&s.ie,m* 2mmmm. mskjz, mm&w 

io 8 7. (i) om^iitcm«}j^tzit^(D^tzn^i-±y^--m&n^ 
ittzm&k, ( 2 ) j: ikdh§$ £ titzmm^ tz \t^<D^tz it®mm 

* 

is i**<Dmzmmis : £tzm£K&tfz. ®m^tstitzmffimi£tz\tz<Di*t.tzi$ 
b~$:tznz<D&k<D&&m$:mizirzzkzw&ti-zn&m8 3~8 5tm 
8 8. (i) ®^£titzmffim$tz\*z<Dm*tzte®&\/±7'?-m&n% 
tzitz<Di&&, &\s*7*-w&wz$Gi-zMmi£tz\*z<DmmmwAfcm 

MZ&tzm&k. (2) &m#J:V®Mffi£titzm!ftm*tzttZ<Di&Ztzlt© 

mmt&ztitzit'&mttznzom.z. m\/±7*--w£inztt-rz>mjfc*tz 
iz*ommmmftt&M£#tzm££&rtz>, o^^titzmmmt-tzit^tD 
25 ^tzitmm^titzit^mttzit^cD^k, m^-tyt-m&wztK-r 

3.-8 5tm(Dmmjjm 0 

8 9. (1) ©ra^jtH-t^tfcfiCD^Hr^-set^fcft^^ 

k m®®t$. tz <Di& k (Dm&vtzmt £ -£ s it^mt. tz n% <d^^ %% u± 
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5 »ca 2+ mm±&m&~£tz\zmmftc amp &jmfflm&&mi&-tz>z.b 

&&Mb-fZ>ftl#l%8 3-8 5 fEfc^ffesS^feo 

9 0 . mm* : 1 . mm* •. 3 % mm* 5 , e#i#-s- : 1 7 ttiitm 
ffflgiL^, &#tfi&m, .Hft£, mmmts it 

« 

9 1 . mm* : i > mm* ■. 3 , mm* •. 5 N ia?»j## : 1 7 * ^«ga 

20 : 2 9-C'^$tL5T^/^ga?iJt[53-t U< ttHg^dlU-OT 5 / < 

KEJU G £ 6 SC*&M l/t -g & « fc*H- 5 7 * h * fc fit 

T>^^^hx*fe5, ®mmiBMB& @*t«#5. Mmmmm. 

&mmww. &mm&. mmm, -wm^m. mmmt. m 
25 ik*&-£tzi±mm.^mm<D^>p5 • mmm. ©<< y v^aMEii*, ©« 
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92. ( 1 ) ®IS?iJ#-5§- : 1 , mm?r : 3 , §E?U#-^ : 5 % E?(l## : 1 7 

5 : 5 , e?ij## nt tutmm^r 2 9 v%t> £ft 5 r ^ / mb 

i (2) (DmtttiiMffiii. ©mmm. mmmmm, #y-*sx, t^k 
; ) io t&mm. &&m&. nm^m, mmmt. m<k*&*it 

■ 

w$mmimm*itiz©mffi, ibmzam* 2m^mm. &smm, «ee, & 

i^ttiffi, »s#itt»iJ«^s Mv << v yfetiztiifc 

9 3. ff*iIllEmOG^W^^*SMi/-fe7 s i?-i?W^t^=-K1-6 
#*tt© D N A t. It tt* O^D N A # t h "i?L®J*!j 0 
94. #fc hni^lo^^^ytfflJ^-Cfc^lt^S 3!Bfctf>Kl&o 
) 20 9 5. fy&WlW^V*t.tL\-t7y HT*S>5lt*^9 4l5lfe©»^o 

9 7. ^DNA^^TK-^-jt^^A-rS-^^iO^g^b^iX^lll* 
25 9 8 . vy»tt-C*)5»*5 9 6 E«<OJBS#*BJ!So 

i o o . ff -ymmw-r ? * vh znxrn 9 9 BrntDummm, 

10 1. »#3SlE«lOG^^^W*«S^-fe^-^^^lt«: = — Ki" 
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102. &DUAtfi-#-?-mfc*zmA-tzzk\z£')^f£mk£fis %% 
mi o ii2$t<D#t: vmm^o 

i 0 4. fvi&Wim^tx-e&zttT&zi o 3!5$t<a#t hi$?LSbfe. 

105. o 2 u istf-f-mm* 

10 6. ( 1 ) Sa?iJ#-f" : 1 , E?'J## : 3 % SB?iJ#-5§- : 5 , IE?iJ#4 : 1 7 
10 7. ( 1 ) E?IJ## : 1 , E?iJ#-^ : 3 , IS?iJ#-5§- : 5 s E3?'J#^ : 1 7 

1 0 8, f»#^l 0 6ffi*©^^ y-=^^iSfe*itttffll*ISl 0 7i5fc©* 
E?"J##: 3, iE?iJ#-§-: 5, E#J*-§- : 1 7£fcttE?fl#4: 2 9T'«^$ 
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1 1 0. 7^? h-Cfc5flf*«l 0 8WMl(Dik&fa&fc\tt<Di&* 

111. 11**11 0 8&&<OikG®*iti**:<D&Z$GLXt£ZmiL 

t 

112. x-fa-fr/W KtE^J#*: 1, g£?'J#-§-: 3, iE?iJ#^ : 5, EM 
#-§-: 1 7*fcttE?!l#*: 2 9 -CS^^ttST 5: / ifeBB?iJ £ H— t < li£ 

113. 11*311 0 9Et©7J=^ hmtt^5EI, 

114. ff^Jll 1 OK<t«>r^^=^-hSr^*t-C*SKK. 

115. ( 1 ) K?iJ#-5§- : 1 * : 3 , BB?IJ#^ : 5 , K?"J#-S§- : 1 7 

lie. (i) o>gisa$ttfc^=f-y-f K*ttt®s^^-aeff*fc 

£ £ , ( 2 ) fftlMbSW i UKD»» cF tlfc^J af K* fc l/t 7" 
117. (1) ®m$tlfcai^=^y-r K*fctt@K^-fe^-afilt4fc 
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tc®&k. (2) tt&ikGtaioXxXm&ZtitiL^^-f/J K*fctt(D«u 

to&im&k<Dm&*&mi£i-&z\k&&mb-rz>iii#mi 1 sis**©** y 
lis. (i) ®^^=f-/^ K*/ttt@eEu-t^— aaK*'^tt*©ifti 

£ -f" 5 ft 1 1 5 fE«fc<£> * * y > ^jfeo 

119. ( 1 ) : 1 „ mm^- : 3 % S2JiJ#-^ : 5 % : 1 7 

*fci±R?ij#*: 2 9x*mt>£j%ZT$. ;mmkm—i>L<itm'M:&)^m- 

fc fi* <om. k ^ =« * J << K £ oJl&^tt £<b $ * 5 * fc f ±-t fc£ 

12 0. H*^l 1 5!E«0** y-=^#ffi*fc»tt*#9Cl 1 9!E&£>* 
^y--^^^^/ h£ffl^T*#e>tl?5, IB?'J#^ : 1, EWS*: 3, £ 
3?IJ#* : 5 S iE?iJ#^- : 1 7 *fcttEJlJ#-§- : 2 9 Vmt>£tlZT % 

12 1. 1 5&m<OX? y-=>^&*fe«ff*^l 1 9fB«fe<7)^ 
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? ])-~yy%*y vzm^xnbtioz, etu*-*: i, mm%--. 3, IE 

?|J#-^: 5, E?"J#-5§-: 1 7£fcfiie?iJ#-§- : 2 9 ft* 7 * / g^SE^U 

5 1 2 2. f&JfcJll 2 0SS$tf>7=*-* h*"^*LT>iCSI5JK. 

12 3. 11*311 2 lfBfcOT H&^ffLTfcSEIS. 
12 4. EW#* : 1 > SE?'J#-*§- : 3 , E?U#^ : 5 , E?lJ# 

1 7*fcttE?iJ#-J§- : 2 9 t?SfcSix5T 5 /KE2FiJt l^-t U< ttHlf 

1 l 8fEic<E>*^ V— —>?%?£o 
12 5. ^?L»«J{w»LT, 

( 1 ) : 1 , SE?'J#-5§- : 3 % E?"J** : 5 % E?"J#-*§- : 1 7 ^fcligfi 

( 2 ) E?IJ## : 1 , gfi?iJ#-?§- : 3 , E?!l## : 5 % gE?iJ#-*§- : 1 7 $fcf±E 

..) 20 E^j^^i-SG^^^ff^s^-fe^-^w^jf^fctt-e^i^^ 

( 3 ) E?'J#-^ : 1 > E?'J#"§- : 3 , E?'J#^ : 5 , E?'J#f- : 1 7 4fcflE 
?J#* : 2 9T*^*>£ft<575 / &E?'J <!: 1*1- <> L < (iH^JCl^-OT ^ J 
»E?'JSr^i-5Gge«*ftS^-fe^-SefCI-*M-ST^=:^ K 

25 »i 

(4) iE?iJ#-^: 1, E^J#-^: 3, E^J#"§- : 5, SE?IJ#^- : 17^/ctigE 

: 2 9T'^$tL6T5/^iE^J<!r^I- 1 bU<fillK^{C|5]-^T5y^ 
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12 6. mimm^Lx, 

(1) m?m*: K 3, mm*-. 5, mm^-. 1 7ttz&m 

(2) E?IJ#*: 1, E?IJ#-*: 3, E?iJ#^§- : 5, K?iJ#^ : 1 7£fcf*E 
?'J#-S§-: 2 9T't$n57 5 /&E^£l^-fc L< filial K 13— <Z5T^y& 

(3) mm^: Is E7"J#*: 3, E?"J#^ : 5, Wtm^r : 1 7*fcf2E 

^ia?iJ^^i-^Gg6S*^MHr7 P ^-S6K^*j"r5T^^ k 
it 

15 (4) E?iJ#*: Is mim^r: 3, E?lJ#^ : 5, E?>J#-*§- : 1 7£fcfiE 

ie?ij£^pf5 G * fC#&M Mr — * JC£ fettle <Dg|5#-<:/ 

20 . mmm&H&s m&m&Mm&. mm^m* &mim&. &®m&s Bat&g, ' ) 
#^>^ wimmts m^ASfcttiBit^sMo^te'ffe* 

12 7. BifL®J^l^tT, 

(1) EJUS*: 1, E?'J#-^: 3, E?»J## : 5, E?"J#^ : 1 7*fcteE 
25 ?IJ##: 2 9t«$ti57$ / gfEJij t IU- 1 L < «Hlf6t^|S]-(7>T $ / K 

(2) E3W*: 1, mm-w: 3, E?'J## : 5, SMtt : 1 7*fcfiE 
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( 3 ) : i , mm^r : 3 , 5 x is^j^-^- : 1 7 * fc«E 

wt 

(4) mm^ : 1, E*J#*: 3, EJ'J#^ : 5, I2?ij#-^ : 1 7-fcfcfiE 
12 8. tfJUMfefcttLT* 

( 1 ) EW#* : 1 . E?«## : 3 , E?iJ#-5§- : 5 , E?iJ## : 1 7 ^fcfigfi 

» 

(2) E?IJ## : 1 % E?'J#-t : 3, K?'J#-§- : 5 V E?lJ## : 1 7*fcfiE 

a**: 2 9 1-^ $ 7 w i ^ - i u < li^f ^ c ^-©7 7 ^ 

(3) E^I#-§-: 1 % E?iJ#-f : 3, E?lJ## : 5 , EJ'J## : 1 7Sfc»iE 
25 (4) W&m* : 1 % E?IJ## : 3 % I^"J#^- : 5 , E?'J#^ : 1 7 £fcf2Ifi 
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129. mmmctttx, 

( 1 ) ie?!i## : i . mm^r : 3 , mm^ ■. 5 % 1 7 ttzmi 

E?!l ^r-a ^T-T 5 G * >v< * IC#&M ~ * V ff t> L < tt^ 

( 2 ) : 1 , E?'J#-S§- : 3 , E?iJ#^- : 5 , E?'J#^§- : 1 7 SfcteE 
?iJ#-§- : 2 9 T?^£tl5T 5; / ^IS?iJ t m~ h L < fiHW^J-P-^T S / & 

(3) IS3?iJ#-§-: 1, E?iJ##: 3, E?«J## : 5, iSJ"J#^ : 1 7*fcl*E 

*»!#•§•: 2 9-C^$ii5T^y®fEJiJ(!:l^-t>b<lill®6<J^|SJ-<75T$yK 
15 RNA X 

(4) Efllft-fr: h ETUft-f-: 3, E?'J#-S§- : 5; E^l*^ ": 1 7£fcttBE 

20 (5) E?IJ#*: 1> E?IJ##: 3, EJfl#4 : 5, E?0## : 1 7£fcfiE ( ) 
3*J#* : 2 9T*«$n-5T5 7®fIBJiJi:l5]-t»b<lillS6<]lc|^-OT$y^ 

25 1 3 0. *MMfel£#LT, 

v 

(1) E?IJ##: 1, E?lJ#-§-: 3, ieJ'J#-^ : 5, E?«J## : 1 7*fcfiE 
E?iJ * ttt 5 G ^ RMi i/t - ^ ft i t < 14* 
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(2) i£?iJ#-§-: Is SB^'J#-§-: 3, E?iJ#-§- : 5. E?IJ#* : 1 7£fcteg£ 

(3) E?iJ#-f-: 1, E?'J#-§-: 3, SE?'J## : 5, E*J#* : 1 7'*fcttE 
10 R N A, 

(4) g£?iJ#-5§- : 1 * E?fJ#"^ : 3 , E?'J## : 5, E?lJ## : 1 7*fcl4E 

15 (5) E?'J#"f-: Is S2J'J#-§-: 3, E?'J#-§- : 5 X E?>J#* : 1 7*fcliE 
?|J##: 2 9-C*SttSr5>'KE3?iJi:lRl- 1 t>U<f±IIHW;c|Ml-OT5yift 
E?U ^-a *Tt 5 G * M? :/ * - * fcli* OlFB^T' 

it5W, Allium, 2Stfft#!« ftriUtfi, fcifaJE, tf£tf§tttt&Ff$ % 

ft, fliJteW±*fcri*aTO 

i3i. 

( 1 ) Sfl?'J#-^ : 1 > E?'J#^ : 3 s E7»J#* : 5 % E?'J#"f : 1 7 SfcttE 

(2) E?'J#-§- : 1 > E?iJ#-^ : 3 , E2W* : 5, E?>J## : 1 7*fcf*E 
?iJ#-£ : 2 9r*$tl5T5/ttiB?lIi:lRl-tL<ttllftWlw|5I-or5y« 
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(3) E?iJ#4§- : i % mm*: 3, E?'J#^ : 5, E£|** : 1 7^fcfiE 

(4) iS?iJ#^ : l % E?l|##: 3. E?iJ#-5§- : 5, 1 7*fcfiE 
?'J#^ : 2 9t'^^7^ &EJ<J £: 1 L < liHfWCI^-07 S J 

13 2. t££#T t^K-v-^, lff£#i&tt'gP$S % 

. #»'>ffi, jfiLtltt£.*U m^^*fctt|B*¥S»#^R».f&* 

(1) E3WI-: 1, E?iJ##: 3, E?'J#-5§- : 5, E?0## : 1 7*fcttE 

# 

(2) E?iJ#-g-: l, mm^: 3, &?lj#-i§- : 5, E3W* : 1 7*fcliE 

(3) fi^jff^-: 1, E7>J#*: 3, EJiJ#* : 5, EJ!I#* : 1 7*fcttE 

(4) E3I**: 1, E3W*: 3 % E£l#* : 5, E#l## : 1 7£fcf2E 



WO 03/068959 PCT/JP03/01483 

191 . 

( 1 ) E?IJ#* : 1 > §m*^r : 3 , ETA** : 5 , Bfm^r : 1 7 £fcti:ffi 

2 9T*$ft37 5>'KEy"J£Pl-fcb<ttlSKttfcl^-<07Sy'R 

(2) E?iJ##: 1, E?IJ#-§-: 3, gSJ"J#-§- : 5, ffi?iJ#-§- : 1 7£fcf3I2 

(3) E?lJ#-§-: 1, E?'J##: 3, E^J** : 5, BE?iJ#-5§- : 1 7*tfiE 
?|J##: 2 9-e«t>$nST$/KE?«Ji:ra-'tL<ttllKWIw|BJ— 

ft 

15 (4) mm^- : 1 ; IE?i|#^- : 3 % EJIJ#^- : 5 , E?iJ#-5§- : 1 7 SfcfiE 
*J#*: 2 9-C«$*l*7$/KE?«J^lRl- 1 bL<«:|IWWlClRl-OT^/» 

13 4. BfllMI&i%mM&mmirZti#><o. 

20 ( 1 ) SE?iJ#-5§- : 1 . i£?iJ#-t : 3 , E3F"JS* : 5 s E?U#* : 1 7 SfcttlE 
*|J#*: 2 9T*$il*7$/»E?'Jira-<>U<ttllWW^RJ-OT$/ift 
S£?'J *Tf 6G^y/^ ft#&§> l/t7^^Kfcl< It* <0U^ 

(2) E?iJ#-S§-: 1 > E?fl#-§-: 3, I£3Wr : 5, iEJ«J## : 1 7*fcttE' 
25 2 9-C3R$ix*7^>'»E?!li:RI-'bt<ttllKWlcRI-07 5 /Wt 

(3) EW#*: 1, E?'J#"S§-: 3, E**"* : 5, EJiJ#-§- : 1 7*fcf±E 
?iJ#-5§- : 2 9-C&fr£ft57$ / HEW * RI- L < ttUKWKR- tf>7 5 7 
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► 

■ 

135. mmmmmm\*m£tztzz><D, 

(1) E?IJ#^-: 1, E?'J#^: 3 X S2?IJ#^ : 5, IB^J#^ : 1 7*fcfiE 
?<J##: 2 9-C*$n-5r$y»E?lJil5I-tL<f4glE|fWtCPI-OT§yK 

(2) E?!l#*: 1, E?'J#*: 3 X BB?iJ#-§- : 5, ETIJ*-* : 1 7 $.tz\t& 

mi&t&t 5 G * Sf#&M Mr:/* -* *s*9%% itit^coU^y 

(3) E?«J#"*: 1, E?>J*£: 3, E^Jft* : 5, EJiJ#-^ : 1 7£fcteK 
^ K£=»- Ki"*^^^ KSr^^Tt ** u*?- Kfc*tt-<5 s i 

RNA, 

(4) E?iJ#^-: 1, E?IJ##: 3, &?0## : 5, E?'J#^§- : 1 7*fcfiE 

(5) E?iJ#^: 1, Efl»*: 3, E^'J#^ : 5, EJiJ#-*§- : 1 7*fcttE 

EW«r£#1-.5 Gf Mr:/*-* w** If *fctt*tf>»#^ 

7 Y<0&^tt&')>&^Zik&!fo%1t\-t*:<ni&<DQLm 0 
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136. mm. mnato&s 2W.mm.rn, %£%m&wmmm. 

( 1 ) mm* : 1 % mm* : 3 , mm* : 5 , mm* : 1 7 *fcliE 

(2) E*iJ#-*: 1, E?>J#*: 3, mm* : 5, E?!** : 1 7*fcfiE 

£E?'J * tt * <D-gB L T ft -5 # V X * K , 

(3) mm*: Is EHW: 3, E?!l#* : 5, E?iJ#^§- : 1 7*fcfiE 

R N A, 

(4) mm*: Is mm*: 3, E?iJ#-§": 5, mm*: l 7*fcttE 

* 

tm* : 2 9-e*t>sti5T$y»EyiJ^Ri- i b-L<ttl5«««c:ra-oT5 y 

(5) E?iJ#-g-: Is mm*: 3, E?iJ## : 5, mm* : 1 7*fc«E 
?|J#* : 2 9t?a$ilS7$yKE?iJ^RI- , bL<ttSIK6<)lCRI-or5y'Bf 
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SEQUENCE LISTING 

<110> Takeda Chemical Industries, Ltd. 

<120> Novel Screening Method 

<130> 3023WOOP 

<150> JP 2002-037131 

<151> 2002-02-14 

<150> JP 2002-204163 

<151> 2002-07-12 

<150> JP 2002-328696 

<151> 2002-11-12 

<150> JP 2003-14032 

<151> 2003-01-22 

<160> 41 

<210> 1 

<211> 300 

<212> PRT 

<213> Mouse 

<400> 1 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ser 

20 25 30 

His Ala Lys Leu Arg Leu Thr Pro Ser Leu Val Tyr Thr Leu His Leu 

35 . 40 45 

Gly Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Leu Pro Phe Cys Pro 
65 70 75 80 
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Val Phe Ala Leu Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

oo yu yo 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala lie Arg Arg Pro Arg Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala lie Trp Ala Leu Val Leu Cys His Leu Gly Leu Ala Leu Gly Leu 

130 135 140 

Glu Thr Ser Gly Ser Trp Leu Asp Asn Ser Thr Ser Ser Leu Gly He 
145 150 155 160 

Asn He Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asp Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser lie Leu Leu Phe Phe 

180 185 190 

* 

Leu Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Val Arg Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe He Asn Pro Asp Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Thr Gly Pro Gly Arg Gly Thr He 

275 280 285 

Cys Val Thr Arg Thr Gin Arg Gly Thr He Gin Lys 
290 295 300 
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<210> 2 


§ 






<211> 900 




■ 




<212> DNA 








<213> Mouse 




r 


<400> 2 






■ 


atggacctgc 


ccccacagct ctccttcgct 


ctctatgtat ctgcctttgc gctgggcttt 


60 


ccattgaact 


tgttagccat ccgaggcgca 


gtgtcccacg ctaaactgcg actcactccc 


120 


agcttggtct 


acactctcca tctgggctgc 


tctgatctcc tactggccat cactctgccc 


180 


ctgaaggctg 


tggaggccct ggcttctgga 


gcctggcccc tgccgctccc cttctgccca 


240 


gtctttgcct 


tggcccactt tgctcccctc 


tacgcaggcg gaggcttcct agctgctctc 


300 


agcgctggcc 


gctacctggg ggctgccttc 


cccttcgggt accaagccat ccggaggccc 


360 


cgctattcct 


ggggtgtgtg tgtggctata 


tgggcccttg tcctctgcca cctggggctg 


420 


gcccttggct 


tggagacttc cggaagctgg 


ctggacaaca gtaccagttc cctgggcatc 


480 


aacatacccg 


tgaatggctc cccggtctgc 


ctggaagcct gggatcccga ctctgcccgc 


540 


cctgcccgtc 


tcagtttctc cattctgctc 


ttctttctgc ccttggtcat cactgccttc 


600 


tgctatgtgg 


gctgcctccg ggccctggtg 


cgctcaggcc tgagccacaa acggaagctc 


660 


agggcagctt 


gggtggccgg aggcgctctc 


ctcacactcc tgctctgcct ggggccctat 


720 


aatgcctcca 


atgtggctag tttcataaac 


ccggacctag gaggctcctg gaggaagttg 


780 


ggactcatca 


caggggcctg gagtgtggta 


ctcaacccac tggtcactgg ctacttggga 


840 


acaggtcctg 


gacggggaac aatatgtgtg 


acgaggactc aaagaggaac aattcagaag 


900 


<210> 3 








<211> 300 








<212> PRT 




• 




<213> Rat 








<400> 3 








Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ser Ala Phe 






5 


10 15 





Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala lie Arg Gly Ala Val Ser 
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20 



25 



30 



His Ala Lys Leu Arg Leu Thr Pro Ser Leu Val Tyr Thr Leu His Leu 

i 

35 40 45 

Ala Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Leu Lys Ala Val 



50 



55 



60 



Glu Ala Leu Ala Ser Gly Val Trp Pro Leu Pro Leu Pro Phe Cys Pro 



65 



70 



75 



80 



Val Phe Ala Leu Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 



85 



90 



95 



Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 



100 



105 



110 



Gly Tyr Gin Ala He Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Val 



115 



120 



125 



Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Ala Leu Gly Leu 



130 



135 



140 



Glu Ala Pro Arg Gly Trp Val Asp Asn Thr Thr Ser Ser Leu Gly He 



145 



150 



155 



160 



Asn He Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 



165 



170 



175 



Asp Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Phe Phe 



180 



185 



190 



Leu Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 



195 



200 



205 



Leu Val His Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 



210 



215 



220 



Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 



225 



230 



235 



240 



Asn Ala Ser Asn Val Ala Ser Phe He Asn Pro Asp Leu Glu Gly Ser 
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245 250 255 

Trp Arg Lys Leu Gly Leu lie Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Thr Gly Pro Gly Gin Gly Thr He 

275 280 285 

Cys Val Thr Arg Thr Pro Arg Gly Thr lie Gin Lys 
290 295 300 

<210> 4 
<211> 900 
<212> DNA 
<213> Rat 
<400> 4 



atggacctgc 


ccccacagct 


ctccttcgct ctctatgtat cagcctttgc 


actaggcttt 


60 


ccattgaact 


tgttagccat 


ccgaggtgca gtgtcccacg cgaaactgcg 


actcaccccc 


120 


agcttggtct 


acactctcca 


tttggcctgc tctgacctcc tactggccat 


caccctgccc 


180 


ctgaaggctg 


tggaggccct 


ggcttctggg gtctggcccc tgccactccc 


cttctgccca 

« 


240 


gtctttgcct 


tggcccactt 


tgcgcccctc tatgcaggtg gaggcttcct 


ggctgctctc 


300 


agtgctggcc 


gctacctggg 


agctgccttc ccctttggat accaagccat 

• 


ccggaggccc 


360 


tgctattcct 


ggggtgtgtg 


tgtggctata tgggcccttg tcctttgcca 


cctgggactg 


420 


gctcttggct 


tggaggctcc 


cagaggctgg gtggataaca ccaccagttc 


cctgggcatc 


480 


aacatacccg 


tgaatggctc 


cccggtctgc ctggaagcgt gggatcctga 


ctctgcccgc 


540 


cctgcccgac 


tcagtttctc 


gattctgctc ttctttctgc ccttggttat 


cactgctttc 


600 


tgctatgtgg 


gctgcctccg 


ggccctggtg cactcgggcc tgagccacaa 


acggaagctc 


660 


agggcagctt 


gggtggctgg 


aggagcactt ctcacactcc tgctctgcct 


ggggccctat 


720 


aatgcttcca 


atgtggctag 


tttcataaac ccggacttag aaggctcctg 


gaggaagttg 


780 


gggctcatca 


caggagcctg 


gagtgtggtg ctcaacccac tggtcactgg 


ctacttggga 


840 


acaggtcctg 


gacaggggac 


aatatgtgtg accaggactc caagagggac 


aattcagaag 


900 



<210> 5 
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<211> 300 
<212> PRT 
<213> Human 
<400> 5 

Met Asp Leu Pro Pro Gin Leu Ser Phe Gly Leu Tyr Val Ala Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Val Leu Ala He Arg Gly Ala Thr Ala 

20 25 30 

His Ala Arg Leu Arg Leu Thr Pro Ser Leu Val Tyr Ala Leu Asn Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Thr Val Ser Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Ala Ser Leu Cys Pro 
65 70 75 80 

Val Phe Ala Val Ala His Phe Phe Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Leu 

100 105 110 

Gly Tyr Gin Ala Phe Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Ala 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Val Phe Gly Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asp His Ser Asn Thr Ser Leu Gly lie 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Ala Ser Ala Gly Pro Ala Arg Phe Ser Leu Ser Leu Leu Leu Phe Phe 

180 185 190 
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Leu Pro Leu Ala lie Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Ala Arg Ser Gly Leu Thr His Arg Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Val Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Leu Tyr Pro Asn Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Arg Gly Pro Gly Leu Lys Thr Val 

275 280 285 

Cys Ala Ala Arg Thr Gin Gly Gly Lys Ser Gin Lys 
290 295 300 

<210> 6 
<211> 900 
<212> DNA 
<213> Human 
<400> 6 

atggacctgc ccccgcagct ctccttcggc ctctatgtgg ccgcctttgc gctgggcttc 60 
ccgctcaacg tcctggccat ccgaggcgcg acggcccacg cccggctccg tctcacccct 120 
agcctggtct acgccctgaa cctgggctgc tccgacctgc tgctgacagt ctctctgccc 180 
ctgaaggcgg tggaggcgct agcctccggg gcctggcctc tgccggcctc gctgtgcccc 240 
gtcttcgcgg tggcccactt cttcccactc tatgccggcg ggggcttcct ggccgccctg 300 
agtgcaggcc gctacctggg agcagccttc cccttgggct accaagcctt ccggaggccg 360 
tgctattcct ggggggtgtg cgcggccatc tgggccctcg tcctgtgtca cctgggtctg 420 
gtctttgggt tggaggctcc aggaggctgg ctggaccaca gcaacacctc cctgggcatc 480 
aacacaccgg tcaacggctc tccggtctgc ctggaggcct gggacccggc ctctgccggc 540 
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ccggcccgct tcagcctctc tctcctgctc ttttttctgc ccttggccat cacagccttc 600 

tgctacgtgg gctgcctccg ggcactggcc cgctccggcc tgacgcacag gcggaagctg 660 

cgggccgcct gggtggccgg cggggccctc ctcacgctgc tgctctgcgt aggaccctac 720 

aacgcctcca acgtggccag cttcctgtac cccaatctag gaggctcctg gcggaagctg 780 

■ . 

gggctcatca cgggtgcctg gagtgtggtg cttaatccgc tggtgaccgg ttacttggga 840 
aggggtcctg gcctgaagac agtgtgtgcg gcaagaacgc aagggggcaa gtcccagaag 900 
<210> 7 
<211> 41 

■ 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding mGRP40 
<400> 7 

gtcgaccacc atggacctgc ccccacagct ctccttcgct c 41 
<210> 8 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding mGRP40 
<400> 8 

actagtctac ttctgaattg ttcctctttg agtcctcg . 38 
<210> 9 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding rGRP40 
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<400> 9 

gtcgaccacc atggacctgc ccccacagct ctccttcgct c 41 
<210> 10 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding rGRP40 
<400> 10 

actagtctac ttctgaattg tccctcttgg agtcctgg _ 38 
<210> 11 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 11 

gcccgcttca gcctctct 18 
<210> 12 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 12 

tctgcccttg gccatcacag cct 23 
<210> 13 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 
<400> 13 

gaggcagccc acgtagca 18 
<210> 14 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 14 

ggctttccat tgaacttgtt age 23 
<210> 15 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 15 

tgtcccacgc taaactgega ctcactc 27 
<210> 16 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 16 

cccagatgga gagtgtagac caa 23 
<210> 17 
<211> 300 
<212> PRT 
<213> Monkey 
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<400> 17 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ala Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Val Leu Ala He Arg Gly Ala Arg Ala 

20 25 30 

His Ala Arg Arg Arg Leu Thr Pro Ser Leu Val Tyr Ala Leu Asn Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Thr Val Ser Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Ala Ser Leu Cys Pro 
65 70 75 80 

Val Phe Gly Val Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Leu 

100 105 110 

Gly Tyr Gin Ala Phe Arg Arg Pro Gys Tyr Ser Trp Gly Val Cys Ala 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Val Phe Val Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asp His Ser Asn Thr Ser Leu Gly He 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Ala Ser Ala Gly Pro Ala Arg Phe Ser Leu Ser Leu Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Ala He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 " 205 

Leu Ala His Ser Gly Leu Thr His Arg Arg Lys Leu Arg Ala Ala Trp 
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210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Val Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Leu Asn Pro Asn Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu lie Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Arg Gly Pro Gly Leu Lys Thr Val 

275 280 285 

Cys Ala Ala Arg Thr Gin Gly Ser Thr Ser Gin Lys 
290 295 300 

<210> 18 
<211> 900 
<212> DNA 
<213> Monkey 
<400> 18 

atggacctgc ccccgcagct ctcctttgcc ctctatgtgg cggcctttgc gctgggcttc 60 
ccgctcaacg tcctggccat ccgaggggcg agggcccacg cccggcgccg tctcaccccc 120 
agcctggtct acgccctgaa cctgggctgc tccgacctgt tgctgacagt ctccctgccc 180 
ctgaaggcgg tggaggcgct ggcctccggg gcctggcctc tgccggcctc actgtgccct 240 
gtcttcgggg tggcccactt tgctccactc tatgccggcg ggggcttcct ggccgccctg 300 
agtgcaggcc gctacctggg agcggccttc cccttgggct accaagcctt ccggaggccg 360 
tgctattcct ggggggtgtg tgcggccatc tgggccctcg tcctgtgtca cctgggtctg 420 
gtctttgtgt tggaggctcc gggaggctgg ctggaccaca gcaacacctc actgggcatc 480 
aacacaccgg tcaacggctc tcccgtctgc ctggaggcct gggacccggc ctctgccggc 540 
ccggcccgct tcagcctctc tctcctgctt tttttcctgc ccttggccat cacagccttc 600 
tgctacgtgg gctgcctccg ggcactggcc cactccggcc tgacccacag gcggaagctg 660 
agggccgcct gggtagccgg cggggccctc ctcacgctgc tgctctgcgt aggaccctac 720 
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aacgcctcca atgtggccag ctttctgaac cccaatctgg gaggctcctg gcggaagctg 780 
gggctcatca cgggtgcctg gagtgtggtg ctcaacccgc tggtgaccgg ttacttggga 840 
aggggtcctg gcctgaagac agtgtgtgcg gcaagaacgc aagggagcac gtcccagaag 900 
<210> 19 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding 

monkeyGRP40 

<400> 19 

tttctctgtg ggcctcgttt cctc 24 
<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding 

monkeyGRP40 

<400> 20 

cgtgctctgg ctcggtgctc etc 23 
<210> 21 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding 
monkeyGRP40 
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<400> 21 

ggcctcgttt cctccctgat 20 
<210> 22 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding 

monkeyGRP40 

<400> 22 

gccctcctgc cccatgctcc ttcc 24 
<210> 23 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 23 

cacagctctc cttcgctctc tat 23 
<210> 24 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<400> 24 

cagtttcgcg tgggacact 19 
<210> 25 . 
<211> 30 
<212> DNA 
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<213> Artificial Sequence 

<220> 

<400> 25 

tcagcctttg cactaggctt tccattgaac 30 
<210> 26 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 26 

gcccgcttca gcctctct 18 
<210> 27 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 27 

gaggcagccc acgtagca 18 
<210> 28 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 28 

ctgctttttt tcctgccctt ggcc 24 
<210> 29 
<211> 300 
<212> PRT 
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<213> Hamster 
<400> 29 

Met Ala Leu Ser Pro Gin Leu Phe Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ala 

20 25 30 

Arg Ala Arg Leu Arg Leu Thr Pro Asn Leu Val Tyr Thr Leu His Leu 

35 40 45 

Ala Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Val Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Leu Pro Leu Cys Pro 
65 70 75 80 

Val Phe Val Leu Val His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala Val Arg Arg Pro Arg Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Met Gly Leu Val Leu Gly Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asn Thr Thr Ser Ser Ser Leu Gly He 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asn Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Phe Phe 

180 185 190 

Val Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 
195 200 205 
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Leu Ala His Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Ala Ala Gly Gly Ala Phe Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 .235 240 

Asn Ala Ser Asn Val Ala Ser Phe Val Asn Pro Asp Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ser Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Ala Ser Pro Gly Arg Gly Thr Val 



275 280 285 

Cys Thr Thr Arg Thr Gin Gly Gly Thr He Glri Lys 











<210> 30 








<211> 900 








<212> DNA 








• 

<213> Hamstar 








<400> 30 


« 






atggccctgt ctccccaact 


cttcttcgcc ctctatgtgt ctgccttcgc 


gctgggcttc 


60 


ccgctgaacc tgttggccat 


ccgaggcgcc gtggcccgtg caaggctgcg 


gctcaccccc 


120 


aacctggtct atacactcca 


cctggcctgc tctgacctgc tcctggccat 


cacgctaccc 


180 


gtgaaggccg tggaggccct 


ggcttctggg gcctggcccc tgccgctccc 


cttgtgccct 


240 


gtctttgtct tggtgcactt 


cgccccactc tatgcgggcg gaggcttcct 


ggcggctctc 


300 


agtgctggcc gctacctggg 


ggctgccttc cccttcgggt accaagccgt 

• 


tcggcggccc 


360 


cgctactcct ggggcgtgtg 


tgtggctata tgggcccttg tcctctgcca 


catggggctg 


420 


gtcctcggct tggaggctcc 


cggaggctgg ctgaacacca ccagcagctc 


cctgggaatc 


480 


aacacaccgg tgaatggttc 


cccggtgtgc ctggaagcct gggatcccaa 


ctctgcccgg 


540 


cctgcccgcc tcagtttctc 


catcctgctc ttcttcgtgc ccctggtcat 


caccgccttc 


600 


tgctacgtgg gctgcctgcg 


ggctctggcc cactcgggcc tgagccacaa 


acggaagctc 


660 
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agggcagcct gggcggccgg aggggccttt ctcacactcc tgctctgctt ggggccctac 720 
• aatgcctcca atgtggcgag tttcgtaaac ccggacctgg gaggctcctg gaggaagctg 780 
gggctcatca cagggtcctg gagtgtggta ctcaacccgc tggtcaccgg ttacttggga 840 
gcaagtcctg gccgagggac agtatgtacg acaaggactc aaggaggaac aattcagaag 900 
<210> 31 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 31 

gtcgacgacg agaggcaccc actcggcccc atg 33 
<210> 32 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 32 

gctagcctac ttctgaattg ttcctccttg agt 33 

<210> 33 

<211> 12 

<212> PRT 

<213> Human 

<400> 33 

Cys Ala Ala Arg Thr Gin Gly Gly Lys Ser Gin Lys 

1 5 10 

<210> 34 
<211> 21 
<212> RNA 
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<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 34 

cgccaguugu gacauucuun n 
<210> 35 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 35 

nngcggucaa cacuguaaga a 
<210> 36 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 36 

cuuguuagcc auccgaggcn n 
<210> 37 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 37 
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nngaacaatc ggtaggctcc g 21 
<210> 38 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 38 

gtcgacaagc agtgaactcg gggtctc 27 
<210> 39 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 39 

gtcgacagat cagaactgag cttcccgtca 30 
<210> 40 

4 

<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 40 

cgtcgacccg gcggccccat ggacctgccc ccg 33 
<210> 41 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 41 
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